(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
11 July 2002 (11.07.2002) 




(10) International Publication Number 

PCT WO 02/053838 Al 



(51) International Patent Classification^: D21I] 27/10, 

19/82, 23/70, B65D 65/42, B32B 29/00, 31/30 

(21) International Application Number: PCT/US01/50S09 

(22) International Filing Date: 

21 December 2001 (21.12.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60/258,686 28 December 2000 (28.12.2000) US 

60/298,868 15 June 2001 (15.06.2001) US 

09/896,552 29 June 2001 (29.06.2001) US 

(71) Applicant: ROCK-TENN COMPANY [US/US], P.O. 
Box 4098, Norcross, GA 30091 (US). 

(72) Inventor: GOULD, Richard, X; 1859 Highland Parkway, 
St. Paul, MN 55116 (US). 

(74) Agents: KATZ, Mitchell, A. et al.; Needle & Rosenberg, 
P.C., Suite 1200, The Candler Building, 127 Peachtree, 
N.E., AUanta, GA 30303-181 1 (US). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD. GE, GH, 
GM» HR, HU, ID. IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA. MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, CM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, Vn] 
YU, ZA, ZM, ZW. 

(84i) Desigiiated States (regionaljz ARIPO patent (GH, GM, 
KE. LS. MW. MZ, SD. SL, SZ, TZ, UG, ZM, ZW), 
EuFEBian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE. CH. CY. DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG. CI, CM, GA, GN, GQ. GW. ML, MR, 
NE, SN, TD, TG). 

Publishe<l: 

— ' with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



m 

QO 

O ; 

(54) Title: GREASE MASKING PACKAGING MATERIALS AND METHODS THEREOF 

O (57) Abstract: The present invention relates generally to the packaging materials. More specifically, the invention relates to ma- 
terials and methods suitable for use a s packaging materials whereby the appearance of grease, fat or oil staining on the packaging 
1^ material is reduce or eliminated. 



BNSDOCID: <WO_02053838A1J_> 



wo 02/053838 

PCT/USOl/50809 

GREASE MASKING PACKAGING MATERIALS 
AND METHODS THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application claims priority to U.S. Provisional Application No. 60/298.868. 

filed June 15, 2001 . This application also claims priority to U.S. Provisional 
AppUcation No. 60/258,686, filed December 28. 2000. The disclosnies of each of these 
applications ate incorporated herein by reference in their entireties, 

10 FIELD OF THE INVENTION 

The present invention relates generally to packaging materials. Mote 
specifically, the invention relates to materials suitable for use as packaging materials, 
whereby the appearance of grease, fat or oil staining on the packaging material is 
reduced or eliminated. 
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BACKGROUND OF THE INVENTION 



Packaging materials, such as paperboaid, paper or febric are fiequently utilized 
to package grease, fat or oil-containiDg materials. For example, human and animal 
foodstuffe commonly include a signMicant amount of grease, fat or oil. During filling, 
transport or storage, the grease, fat or oil firom the foodstufFcan migrate from the food 
product to the packaging material, thereby resulting in unsightly stains on the outer 
surface of the packaging material. Also, grease, &t or oil-containing materials may 
come into contact with the outa- surfece of the packagmg material to cause staining. 
While this migration of grease, fet or ofl does not normally effect the structural integrity 
25 of the packaging material, the consumer generally dislikes the stained container and 
may be less likely to purchase a proAict because of such staining. 

One solution to the problem of grease, fat or oil staining on a packaging 
material is to place Ihe material to be packaged within an separate impermeable 
container within the packaging material itself such as, for example, a plastic bag. 
30 While such a method normafly prevents grease, fat or oU staining in the packaging 
material prior to use by the consumer of the packaged material, this method has less 
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effectiveness when the package bas been opened and returned to the consumer's shelf 
for storage. For example, grease^ fat or oil-containing crackers may be placed in a 
plastic bag witihJn a packaging material. Grease, fat or oil will be contained within the 
bag as long as the bag remains closed. However, once opened, it is quite common for a 

5 consumer to drop one or more ciackers between the bag and the inner surface of the 
packaging material when removing the cmckers for use. If there is no barrier material 
between the outer sur&ce of the plastic bag, it is likely that grease, fat or oil will 
migrate from the cracker into and flirough the packaging material, thereby resulting in 
an unsightly stain on the outer sorface of the packaging material. Stains on packagiag 

10 material may also be caused by filling line debris or puncturing of the plastic bag. 

Stains on the packagiag material may also be caused by contact by a grease, fat 
or oil-containing material with die outer sur&ce of the packaging material. Such stains 
may be firom contact of the padcage with a grease; fat or oil stain on anotiber package or 
by contact with grease, &t or oiI-<x>ntaining substances that may occur during filling, 
15 transport or storage. 

Furthemaore, it will be understood that, irrespective of the origin of a grease, fat 
or oil stain, extended times and elevated temperatures will nomially exacerbate the 
appearance of such stains. 

Whether or not a plastic bag is placed within thie packagmg material, in the past, 
20 it has been common to treat the packaging material with a barrier material effective to 
reduce the possibility that grease, fat or oil will migrate into and through the packaging 
material to cause a visible stain on the outer sur&ce of the packaging material. The 
most common barrier materials finom flie standpoint of cost and efTectiveness have been 
those of the fluorochemical vaxiety ue,, Scotchguard® products, made by the 3M 
25 Company of Minneapolis, MN. These materials have generally been applied to the 
packaging material prior to forraation into, for example, a box. However, due to 
enviroiunental and health concons, 3M's fluorochemical barrier products have recently 
been removed ratirely fiom the market. While other barrier materials exist, many 
otherwise effective methods are either not acceptable as the sole method of protection 
30 for use in certain applications or are applied firom solvent-based systems. Moreover, 
for some of the more useful mefliods, the methods may be prohibitively expensive 

2 
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and/or not effective enough for many applications. Thus, the removal of 3M's 
fluorochemical barrier products from use has left a major void in the packaging 
materials market 

U.S. Patent No. 4,521,492 discloses a method of masking the appearance of 
5 grease, fet or oil staining on a paperboard packaging substrate by first applying a non- 
leafing metaffic ink over the substrate, followed by the application of a highly 
pigmented white outer layer. It is stated that the presence of the metallic ink alters the 
refiactive index of the grease, fat or ofl stained substrate and the over-coating with the 
highly pigmented white outer layer reduces or eliminates the metaUic appearance of the 
lower ink layer. While effective for the masking of grease, fet or oil permeation, this 
method has at least two significant disadvantages. First, this material requires 
appKcation of at least the non-leafing metallic ink layer using explosion-proof 
equipment because the non-leafing metallic ink is delivered from a solvent-based 
system. Second, the method requires flie use of solvent recovery systems. These 
greatly increase the cost of utilizing this prior art grease masking system because the 
method cannot be used with existing mill equipment without resulting in difficulties. 
Further, the method of U.S. Patent No. 4.521,492 has limited appKcations to printing 
press methods which reduces the usefiilness of the process in printing processes 
requiring a multiple of print stations. 
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Against the above, it would be highly desirable to develop a method whereby 
the appearance of grease, fet or oil staining on a packaging material could be masked so 
that even if grease, fet or oil staining does occur, such stains wiU be less noticeable. 
Specifically, it would be desirable to be able to mask fte appearance of grease, fat or oil 
staining on a packaging material whereby the materials utilized do not comprise non- 
leafing metallic inks. Further, it would be desirable to apply such masking methods by 
way of aqueous systems, thereby allowing the use of standard mill equipment 

SUMMARY OF THE INVENTION 

In accordance with the purpose(s) of this invention, as embodied and broadly 
described herem. this invention, in one aspect, relates to a packaging material 
comprising a substrate suitable for use as a packaging material wherein the appearance 
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of grease, fat or oil on the substrate is masked by the selection of the color and, 
optionally, composition of one or more colored layers proximally disposed on an outer 
surface of the substrate, wherein the substrate may itself be colored. In a further aspec% 
methods of making and using the previously described packaging materials are 
5 provided. 

Additional advantages of the invention will be set forth in part in the descriptlQai 
which follows, and in part will be obvious from the description, or may be learned by 
practice of the invention. The advantages of the invention will be realized and attainedl 
by means of the elmients and combinations particularly pointed out in the app^iided 
10 ^ claims. It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory only and are not 
restrictive of the invention, as claimed. 

BRIEF DESCRIFnON OF THE DRAWINGS 

Fig.. 1 is an illustration of a coated substrate with a dark colored layer and light 
15 cplored layer disposed proximally thereto. 

• * 

Fig. 2 is an illustration of a substrate in which the outer surface is dark colored 
and the substrate has a light colored layer disposed inroximally thereto. 

20 Fig. 3 is an illiistratioii of a substrate with a precoat layer adjacent thereto and 

with a dark colored and ligjhl colored layer disposed proximally to the precoat treated 
substrate. 

DETAILED DESCRIPTION OF THE INVENTION 

25 Before the present compounds, compositions, articles, devices, and/or metfiods 

are disclosed and described, it is to be understood that tiiis invention is not limited to 
specific methods of making or applying the masking compositions herein, or specific 
compositions thereof, and, as such, may, of course, vary. It is also to be understood 
that the terminology used herein is for the purpose of describing particular 

30 embodiments only and is not intended to be limiting. 

4 
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It must be noted that, as used in the specification and the appended claims, the 
singular fonns "a," "an" and "the" include plural referents unless the context clearly 
dictates otherwise. Thus, for exaniple. reference to "a colorant" includes mixtures of 
^ colorants. 

5 Ranges may be expressed herein as from "about" one particular value, and/or to 

"about" another particular value. When such a range is expressed, anoa^r embodiment 
includesfromtheoneparticularvalueand/ortotheotherparticularvahK. Simflarly, 
when values are expressed as approximations, by use of the antecedent -about," it win 
be understood that the particular value forms another embodiment. It wBl be forther 
understood lhat the endpoints of each of the ranges are significant both in relation to the 
other en<^oint, and independently of the other en^oint 

In IMS specification and in the claims that follow, reference win i,e made to a 
number of terms which shaD be defined to have the following meanings: 

"Colorant" means any substance that imparts color to another siAstance or 
mixture. As meant herein, white and black are colors. This definition off colorant also 
includes, but is not limited to pigments, dyes, whitmg, barytes, clays and talc. 

"Substrate color" means the color of the substrate e.^. , paperboa«i, paper or 
fabric or other material without any added colorant and prior to flie addition of the dark 
colored layer or the Ught colored layer. When a colorant is directly added to one or 
more plys of the substrate as described hereinbelow, the substrate color ^ii be different 
firom uncolored papeiboard. For example, when recycled paperboard is fte substrate 
tiie substrate color will generally be brown prior to the addition, if any, of colorlnt 
to one or more plj^ of flie paperboard. 

"Light colored" as utilized to describe either a layer or a colorant means having 

25 a value offrom about 50 to about 95 on the Cielab scale. hifiHfter separate aspects, 
the light colored layer may be ftom about 55 to about 95 or from about CO to about 95, 
or from about 65 to about 95, or from about 75 to about 95, or ftom abo«t 80 to about ' 
95, all such values being measured on flie Cielab scale. 
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**Dark colored" as utilized to describe either a layer or a colorant means having 
a value of from about 0 to about 75 on the Cielab scale. In further separate aspects, the 
dark colored layer may be firom about 0 to about 65, or from about 0 to about 55, or 
from about 0 to about 45, or from about 0 to about 40, or from about 0 to about 35, or 
5 from about 0 to about 30, or from about 0 to about 25, or from about 0 to about 20, or 
from about 0 to about 15, such values being measured on the Cielab scale. 

As utilized herein, "dark colored" is defined in reference to a corresponding 
**light colored layer'' and vice versa. That is, a dark colored layer (or substrate) is 
always darker in color that Ibe lig^t colored layer that will be applied over the dark 
10 colored layer (or substrate) when these two colored aspects combinB to form the 

masking aspect of the present invention. In one or more aspects^ it is possible that a 
dark colored layer (or substrate) utilized wilh one substrate may be lighter in color than 
the Ught colored layer utilized on a different substrate. 

"Aqueous*' means that the system comprises about 92% by weight or above of 
15 water. Such systems are considered to be essentially solvent free. 

"Proximal" means that the referenced aspect or object is near to but not 
necessarily touching the aspect or object to which the word "proximal" refers. 
"Adjacent to" means the aspect or object is touching the aspect or object to which the 
phrase "adjacent to" refers. 

20 References in the specification and concluding claims to parts by weight of a 

particular element or component in a composition or articte, denotes tiie weight 
relationship between the elraient or component and any other eleimnts or conoponents 
in the composition or article for which a part by weight is «presaed. Thus, in a 
compound containing 2 parts by weight of component X and S pasts by weight 

25 component Y, X and Y are present at a wei^t ratio of 2:5, and axe present in such ratio 
regardless of whether additional components are contained in the compound. However, 
compositions such as those disclosed and claimed herein may also be described by one 
of ordinary skill in the art as containing "Mparts" of a component. For example, a 
composition containing 100 parts pigment and 22 parts binder woiold comprise 82% 
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• pigment (100/100+22) and Igo/o binder (22/22+100). Such nomenclature is not used to 
describe and claim the invention herein. 

A weight percent of a component, unless specifically stated to flie contrary, is 
based on Ihe total dry weight percent of the formulation or composition in which Ihe 
5 component is included. 

As utiW herein, ••packagingmaterial" means a material thatinav be usad 
make an article suitable for performing one or more of the following fehctions: d) 

contaimnent for handling, transportation and use; b) preservation and protecti^^^^^^ 
contents for required shelf and use life and sometfanes protection of the external 

enviionmentfromanyhazardsofcoBtactwilhthecontents; c) identification of 
' contents, quantity, quaKly and manofecturer. and d) feciKtation of dispensing and use 
Non-limiting examples of Are packaging material article include a wrap, pouch, bag. 
box, cup. Hay. plate, can, tube, bottle or oflier container form. 

By the tenn "effective amount" of a compcwmd or property as priivided herein it 
IS meant such amount as is capable of performing flie fonction of the compound or 
property for which an effective amount is expressed. As wiU be pointed out below, the 
exact amount required will vary ftom process to process, depending onrecogni2»d' 
variables such as the compounds employed and the processing conditio^ observed. 
Thus, it is not possible to specify an exact "effective amount" However, an appropriate 

effective amount may be detemiined by one of onlinaiy skiU in the art using only 
routine experimentation. 

Referring first to the drawings. Fig. 1 is an iHustration of one aspect of the" 
present invention. A substrate 12 havnxg an inner substrate surface 14 and an outer 
substrate surfece 1 6 is coated witi, a dark colored layer 1 8 having an im»er dark colored 
surfece 20 and an outer daric colored surfece 22 sm^h lhat the dark colored layer is 
disposed proximal to outer substrate surface 16. A Kght colored layer 24 having an 
hmot Ught colored surfece 26 and an outer light colored surface 28 is disposed " 
proximally to outer dark colored surface 22. A packaged good 30 may be present and 
may or may not be in contact with the inner substrate surface 14. 
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Fig. 2 illustrates a further aspect of tiie present invention wherein the substrate 
32 has an mtegrated dark colored portion 34 having an inner dark colored surface 36 
and an outer dark colored sur&ce 38. The £g^t colored layer 24 may then be disposed 
proximally to the outer dark colored surface 38. 

5 Fig. 3 illustrates a further aspect of Use present invention wherein the substrate 

12 has a precoat layer 40 having an inner piecoat surface 42 and an outer precoat 
surfece 44 disposed proximally to outer substrate surface 1 6 and inner dark colored 
surface 20. 

Now referring to a first major aspect of the present invention, the invention 

10 provides a material for packaging girease, &t or oil-containing substances, wherein the 
packaging material comprises: a grease, fat or oil permeable substrate suitable for use 
as a packaging material, wherein the substrate has an inner and an outer surface; a dark 
colored layer having an inner and outer surfece disposed proximal to the outer surface 
of the substrate, wherein the dark colored layer comprises a dark colorant; and a light 

15 colored layer having an inner and an outer surface disposed proximal to an outer 
surface of the dark colored layer, whCTein the light colored layer comprises a light 
colorant; wherein the dark and light colored layers are selected to mask the appearance 
of grease, fat or oil staining on the packaging material, and wherein neither the dark 
colored layer nor the light colored layer comprises a non-leafing metallic ink. By '*non- 

20 leafing metallic ink," it is meant the inks disclosed in U.S. Patent No. 4,521 ,492, the 
disclosure of which is incorporated herein in its entirety by this reference. Li a still 
further aspect, the colorants of the invention herein do not comprise a metallic material. 
For example, the colorants of the invention herein do not comprise an aluniiniun- 
containing colorant. Yet still fiirflier, the colorants of the present invention consist 

25 essentially of a non-leafing metallic ink. 

A grease, fat or oil-containing material can be packaged in the packaging 
material. Upon storage, grease, fat or oil fijran the packaged material may come in 
contact with the inner surface of the substrate such that grease, fet or oil may migrate 
through the substrate to be visible on an unlZxeated outer surface of the substrate. Also, 
30 grease, fat or oil may come into contact with the outer surface of a packaging material 
during filling or storage of the packaging naaterial. It has been discovered that with the 

8 
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present invention, the appearance of such grease stains may be reduced or eliminated. 
As meant herein, "reduced" or "eliminated" are terms that will be relative to the 
specific application. For example, in a particular aspect, grease, fat or oil staining may 
be totally "eliminated" when Oe package has a useful life of only several weeks, 
5 whereas, grease, fat or oil staining may be "reduced" in the same treated substrate if the 
useful life of the package is several months. Hiis is due to the feet that the present 
mvention generally does not result in die formation of an impermeable barrier on a 
packaging material. Rather, it is beHeved that flirough a combination of optical 
phenomena and formulation selection, the surprising and unexpected masking 
10 properties of the present invenlion are obtained. 

In a further aspect, the dark colorant may comprise one or more of: carbon 
black, raw siemia, biimt siemm, burnt umber, chronie black, high purity furnace black, 
black azo dyes or brbwn azb dyes. In a still further aspect, the dark colorant comprises 
carbon black. While such maskmg many not be permanent in most cirdumstances. the 
15 duration and extent of masking is sufBcient for pad aging materials uses. 

In a further aspect, the li^t colorant comprises one or more of: titanium 
dioxide, calcium carbonate, calcium siKcate. calcium sulfete, barium sulJfete. natural 
clay, a synthetic clay, magaesinm oxide, magnesium silicate, zinc carbonate, zinc oxide 
and plastic pigment. A tttamom dioxide product particularly suitable for use in the 

20 mvention herein is Huntsnaan R-BC Slurry, a product of Huntsman Trioxide. Salt Lake - 
City.UT. Clayssuitablefor»seintiieinventionhoseininclude,butarenotlimitedto. 
kaolin (grades 1. 2 etc.). ddanrinated clay and strucluxed clay. Kaolin clays particularly 
suited for flie invention heieiii include Kaoprint and Kaobrite, products of Thiele, 
Sandersville.GA. In a fiirfter aspect, the colorant does not comprise calcium 

25 carbonate. ^ a further aspect the colorant does not comprise calcium carbonate. 

In a further aspect. ®ie dark colorant may be opIionaUy appKed from a dark 
colorant-containing solution. It should be noted that the dark colorant-containing 
solution may normally confiain additional materials, including other colorants. These 
additional materials may coanprise materials such as titanium dioxide, which, in 

30 addition to being a white colorant, may also act as an opacifier. Thus, when opacity is 
desirable m the dark colored I^er. titanimn dioxide can be included along with the dark 
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colorant. A jCiirther additional material in the dark colored layer, as well as in the light 
colored layer, may comprise clay or calcimn carbonate, which, in addition to being 
white coloiants, may also act as extenders or opacifiers, whereby the amount of 
colorant to be utilized in the solution may be reduced or eliminated. Thus, it is 

5 contemplated according to the invention herein, that the dark colorant-containing 
solution may also contain materials that are referred to elsewhere herein or otherwise 
known as "light colorants" or that are otherwise generally known to one of ordinary 
skill in the art as "colorants." Thus, when utilized in conjimction with the dark colorant 
herein, the purpose of these materials is for a reason other than for conferring color, 

10 however, some color may nonetheless be conferred by use of such materials. 

In a sigmficant aspect, the materials utilized in one or more of Ifae dark or lig^ht 
colored layers or to color one or more plys of the substrate it^lf may be suitable for use 
in food, dmg or cosmetic applications. Such materials are specifically described in 
Title 21 of the United States Code. More particularly, the colorants that may be 

15 suitable for use in the iavention herein are described in Title 21, Section 178.3297 of 
the United States Code. The disclosures of all referenced United States Code sections 
are herein incorporated in their entireties by this reference. Other materials, whether 
colorants or otiierwise, may be suitable for use in food, drug and cosmetic applications 
that are not specifically delineated in the Uitited States Code, particularly materials that 

20 may be available out^de of the U.S. and are suitable for use ihezein. As such, it is 

contemplated herein that materials not specifically set forth in the United States Code 
may be utilized in the present invention. 

One of ordinary skill in the art may further understand that other non-food, drug 
or cosmetic approved colorants or other ingredients may be utilized in accordance witii 

25 the invention herein according to the intended end-use for the packaging material, as 
long as such colorants are not those utilized in non-leafing metallic inks. For example, 
if the material to be packaged is a grease, fat or oil-containing pesticide, it will not be 
necessary for the materials utilized on the surface of the packaging substrate to be 
acceptable for food, drug or cosmetic applications. Furttier, even where the material to 

30 be packaged is food, drug or cosmetic material, a wide range of additional colorants 
may be utilized where such materials are acceptable for such applications. 

10 
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In one aspect, the dark colored layer may be applied from a dark colorant- 
containing solution, wherein the dark colorant-containing solution comprises from 
about 0.01 to about 20.0 % by weight of the dark colorant as measured by total weight 
of the solution. Still further, the dark colorant-containing solution comprises from 
5 about 0.25 to about 4.0 % by weight of the dark colorant as measured by total weight of 
the solution. Yet still fiirth^, the dark colorant may be present in the dark colorant- 
containing sohition at from about 0.01, 0.1, 0.25, 0.5. 1.0, 1.5. 2.0, 2.5, 3.0, 3.5, 4.0, 
4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 10.0, 12.0. 14.0, 16.0, 18.0 and 20.0% by freight of 
the dark-colorant-containing solution,' where any of fliese stated amounts may comprise 
either the upper or lower eiu^oint of the range of dark colorant liierein and zaay lower 
endpoint can be used wifli any upper end^int 

In a further aspect, the light colored layer may be applied from a light colorant- 
containing solution, wherein the light colorant-containing solution comprises from 
about 30 to about 90 % by weight of the light colorant as measured by total weight ot 
the solution. Still further, the Hght colored layer may be applied from a light colorant- 
containing solution, wherein the light colorant-containing solution comprises from 
about 40 to about 80 % by weight of the light colorant as measured by total weight of 
the solution. Yet stiU further, the Hght colorant may be present in the light colorant- 
containing solution at from about 1, 5, 10, 25, 30, 35, 40, 45, 50. 55, 60. 65. 70. 75. 80. 
85. 90, 95 and 99 % by weight of the light colorant-contaming solution, where any of 
these stated amounts may comprise either the upper or lower endpoint of the range of 
light colorant therein and any lower value can be used with any upper value. 

In a significant finOier aspect, either or both of the colored layers may be 
appKed from respective lig^ or dark colorant-containmg sohitions, wherein eiflier or 
both solutions may be aqueous. By having aqueous systems as defined previously, 
standard paper mill equipment m^ be readfly utilized to prepare packaging materials 
according to the mvention herein, niis provides significant advantages in the present 
invention over flie methods disclosed in U.S. Patent No. 4,521,492. 

In one or more aspects of the present invention, the dark colored layer may not 
be separately appUed to tiie substrate. If no dark colored layer is separately t^lied. fiie 
substorate itself may have a substrate color that is darker than the light colored layer. In 
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such an aspect, the substrate color is modified to be darker than the uncolored (natural) 
substrate. For example, a dark color can be added to one or more layers (or plys) in a 
single or multi-ply paperboard by means of a colorant addition step during the paper 
manufacturing process so that the entire substrate (in a single ply product) or the outer 

5 surface of the paperboard (in a multi-ply product) is darker than that of uncolored 

substrate. In one aspect, a multi-ply paperboard article may be manufactured whereby 
the pulp comprising one or more outer plys, for example, the top liner, is treated with a 
dark colorant to result in a dark colored outer surface for the substrate. In separate 
aspects, the number of plys in the paperboard (whether colored or uncolored) is two, 

10 three, four, five, six, seven, eight, nine or ten, in which one or more outer plys may be 
colored Avith a dark colorant according to the present ravention. Such dyes or colorants 
maiy be present in a pulp slurry in a range of firom about 0. 1 to about 3.0 % by weight. 
Such colorants may in the form of azo dyes wherein the individual colors may be used 
alone or mixed with olher azo dyes to form a dark color in one or more plys of tibe 

15 paperboard. In a further aspect, the entire paperboard product may be dark colored by 

the addition of azo dyes to a pulp slurry in the amounts of firom about 0.1 to about 3.0% 

* - 

by weight. 

Methods of making paperboard products are not crucial to the invention herein 
' and are well known g^tierally to one of ordinary skill in the art. Specific examples of 
20 methods that may be utilized herein are described generally in U.S. Patent Nos. 

4,753,710, 4,913,773 and 5,169,496, the disclosures of which are each incorporated 
herein in their entireties by this reference. 

As contemplated herein, the specific shade of dark colorant or light colorant is 
not crucial to the invention. However, as noted, the "dark" colorant should provide a 
25 color to the substrate that is darker than that provided by the "Ughf ' colorant to lOie light 
colored layer and vice versa. 

In one aspect, the light colored layer may be white and flie dark colored layer 
may be black or gray. In fiirther aspects, the light colored layer may be yellow, pink, 
pale green, pale blue, etc.; that is, the light colored layer may be any color that exhibits 
30 a significant reflectance of light. The dark colored layer may be blue, purple, brown, 
etc.; that is, the dark colored layer may be any color that exhibits a significant 

12 
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absorbance of light Definitions of "Kght colored" and "dark colored" are as previously 
set forth herein. 

Whfle not wishing to be bound by theory, it is beUeved «hat by selecting an 
outer substrate color that is closer in color to that of a grease, fat or oil stain, the 

5 appearance ofa grease, fetor oil stain on the outer surface ofthe packaging material 
will be lessened, reduced or eliminated. That is, it is hypothesized by normalizing the 
background color of the packaging material to a shade similar to ftte grease, fat or oil. 
the refractive index of the packaging substrate may be altered so flrat a grease, fat or oil 
stain may be less visible in the finished packaging material. Further, selection of the 
10 light colored layer will be dependent on a number of factors intruding the degree of 
darkness of the dark colored layer and the desired whitenessAoi^ess of the outer 
layer. 

• ••■ • -M. 

It Should be noted fliat a very dark colored layer it^lf wBllBcely be effective to 
mask a wide variety of grease, fetor oil stains or a substrate. However, one of ordinar/ 

15 skill in the art will recognize that such a dark layer will be difficult to cover with a 

Kght-colored over layer without having a very thick layer ind/or havmg a large amouiai 
of opacifying pigments, such as TiO^. However, according to tiae method and 
compositions of the present invention, it is possible to grease, fat or oil staining 
by means of selection of the daric colored and Hght color layers to provide cost effective 

20 packaging materials. 

Accordmgly, when a light colored layer is selected and ag,,»lied over file dark 
colored substrate or the dark colored layer, the masking may be eflfectuated by the 
application of the light colored outer layer. In accordance with lOie present invention, 
and in some aspects m conjunction with binder materials (as diseased in more detail 
below), it is believed that this optical phenomenon is aiigmentedl mtd enhanced in a 
surprising and unexpected manner. 

In the selection of the colors so as to mask the appearance of grease, fat or oil 
permeation (eg. staining) in a packaging material, the relative tMckness of the colored 
layers, the concentration of colorants in tiie coatings, the type off grease, fat or oil- 
containing material being packaged and the time and the temperature to which the 



25 



30 



13 



BNsrxy:in: <wn rK»nK?wrv»Ai i ^ 



wo 02/053838 



PCT/USOl/50809 



package is subjected will each be relevant. For example, when the grease masking 
capability of a packaging material need only be apparent for a short time, such as with a 
fast food container in which the packaged material may be consumed shortly after 
purchase, a dark color may not need to be as dark and a Gg^t color may not need to be 

5 as light relative to each other because the grease masking necessity for the package is 
relatively short-lived. In contrast, when packaging a food product where the storage 
capability needs to be longer, the dark color and/or tiie light color may need to have a 
greater masking ability. Moreover, the degree of a grease, fat or oil stain will also be 
related to the type of material being stored in the packagiiig material. However, in 

10 accordance with the disclosiure herein and flie general kiwwledge in the art, one of 

ordinary skill in the art will be able to determine the relacdve amounts of ingredients, . 
thickness of coatings, etc. useful for particular a;^licatiaais without undue 
experunentation. 

. In a still further, aspect, the packaging material may have a TAPPI brightA::c!^s 

15 number of from about 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 99 or 100, where any of 
these referenced measiureinents may comprise eiflier the upper or lower endpoint and 
any of Hiese lower endpoints may be used with any of these higher endpoints. In a 
further aspect, the packaging material may have a TAPPI Imghtness number of f^om 
about 60 to about 90. Still further, in another aspect, the packaging material has fi 

20 TAPPI brightness mmiber of greater than 75. The brightness of the packagmg n? aierials 
are measured according to TAPPI method T452 om-83. This TAPPI method is 
incorporated herein in its entirety by this reference- 
in a further major aspect, the grease, fat or oil peimeable substrate utilized 
according to the compositions and methods herein composes paperboaid, paper or 

25 fabric. However, one of ordinary skill in the art will recognize that the substrates in 
which this invmtion may be utilized are not limited to these specifically enumerated 
substrates. Rather, it is contemplated according to the invration herein "substrate" 
includes any surticle that customarily or feasibly could be coated with a coating 
formulation or that may itself be dark colored and may be coated with the light colored 

30 layers described herein. In sepamte aspects, the substrate must be suitable for use as a 
packaging mat^al as the term is defined elsewhere hereasiL 
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Stai further, in another aqject. the grease, fat or oil permeable substrate may 
comprise paperboard. The papeAoard so irtilized can specifically comprise one or 
more of: SBS ("solid bleached sulfete"). SUS ("soKd unbleached sulfate") or recycled 



paperboard. 



SUS (for example. Omnicoat® or Pearlcoat*. Rivenvood, Marietta. GA) utilized 
according to the methods herein may be comprised of primarily southern pine species 

such as the Loblolly as a fiber source, although some hardwood fiber may be used • 
particularly in one or more outer plys. Some recovered paper may also be added al' a v 
fiber source, which may account for abont 20% of the fiber (although this amomit will 
vary based on market conditions and other fectors). SUS is genertJly a brown-colored 
paperboard which can then be coated according to the methods herein with application 
of a dark colored layer proximal to Ae SUS and a Ught colored pr oximal to the daric ' 
colored layer. Additionally, one or Siore ooter plys of the SUS msy be colored to resuh 
m a one or more dark colored outer ^lys on «ie paperboard. 

When recycled paperboaid (fcr example ClassicNews*. Rock-Tenn Company 
Norcross. GA) is utilized in the coiiH>ositions and methods herein /a variety of types of 
lecoveted paper and paperboard may be ntiBzed. Each source mey have an impact on > 
the final substrate and. accordingly, the packaging applications tc> which the packaging 
material is suited. TVoofIhe predominant fibers utilized in recycled paperboard - 
sources may be old newspapers (ONP) and old corrugated containers (OCC). ONP 
normally add bulk and can impiove fonnation but may not convey as much strength as ' 
OCC. Another common fiber source may be ofBce waste paper (OWP) which has high 
value when utilized as an outer (top) ply to provide a clean, smooth printing surface for 
Ae coated'recycled paperboard. This outer ply may be made dark colored according to 
the mefliods of the invention heiein. Recycled clippings from printing and converting 
plants also ^^^n provide a large fiber source for the recycled coated pape*oard indu^^^ 

SBS (for example, fiom Westvaco. Covington. VA) that may be utilized 
according to the mefliods and compositions herein generally comprises bleached fiber 
from both softwood and hardwood tiees. ahhough there normally is a higher percentage 
ofhardwood fiber therein. Ite percentage of hardwood fiber can vary significantly 
without affecting its use in tire invention he^in. but. typically, flie hardwood content 
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may be greater fhan about 80%. SBS utilized according to the mefhods herein may also 
contain some recycled fibers. When matted into paperboard according to known 
papermaking procedures, hardwood fibers generally form a smooth white sheet As 
such, without treatment with the greaee masking method herein, the appearance of 
5 grease, fat or oil staining on diis SBS substrate will be marked. 

In a significant aspect, the packaging material prepared according to the 
invention herein may be suitable for use in packaging food, drugs or cosmetics. More 
particularly, the packaging material may be suitable for use in packaging human food or 
animal food. 

10 . In addition to paperboard as described above, the substrate may be paper or 

fabric. If the substrate is paper or fiBtbric or some other suitable substrate, it will be 
imderstood that the substrate itself may be dark colored or a separate dark colored outer 
layer may be applied to acccsmplisb Ae objectives of the present inventiorL When 
paper, the packaguig material may be in tiie form of a single layer or in a multi-ply bag. 

IS Application of the dark and light coteied layers to botii ps^er and fabric 'materials is in . 
accordance to the methods <&ciosedl1ieiein with respect to papeiboard. To the extent 
that the application methods may diflSsr, such differences will be minimal and one of 
ordiiiary skill in the art will VBCogniaQB the same. . 

In a further aspect, the colorant-containing solutions from which one or more of 
20 the dark colored layers and flie light: colored layers are applied each, independently, 
comprise one or more of: water, di^iersant, resin, surfactant, wetting agent, defoamer, 
thickener, starch, preservative, or aisdtioxidant. Such additional materials may be 
included in the colorant-containing solutions according to methods known generally to 
one of ordinary skill in the art. Nonr-exclusive examples of coating formulations that 
25 may be utilized iu accordance with flie invention herein are disclosed generally in U.S. 
Patent No. 5,837,383, the disclosure of which is incorporated herein in its entirety by 
this reference. 

Furthermore, there may be a. layer on the outer surface of the grease, fat or oil- 
permeable substrate, wherein the la^er comprises one or more o£ starch, polyvinyl 
30 alcohol, or one or more sizii^ agenSs that would be recognizable by one of ordinary 
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skai in the art. When starch is utflized in the present invention, the starch may be 
catatonically modified to augment the affinity of flie precoat to the substrate that, if 
comprised of paper or paperboaid, may cany a net anionic charge. StiU further, 
another aspect, fbe layer may comprise a <fye, pigment or o&er type of colorant, and, 
5 such, this layer may operate as the dark colored layer. This layer, whether colored ' 
not, may or may not comprise binder. 
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Still further, in another aspect, a printed layer may be present adjacent to an 
outer surface ofihe light colored layer. S uch methods of printing are well known to 
one of ordmary skill in the art and, as such, are not described herein in detail. ' 

With respect to the dark colored layer aspect of the invention, the following 
method may be utilized. After preparation and drying of the packaging substrate, a 
dark colorant containing solution, for example, comprising starch, dark colored pigment 
and water can be appUed on a wet stack calendar (in addition to or instead of 
appUcationsonasizepiessforFouidriniermachines). The wet stack may consist of a 
stack of rollers, which may be firom five or seven rollers high. The web may then be 
flireaded through this.stack. Water boxes containing the percent solution may be placed 
adjacent to one roller for the topside of the web and another roller for the bottom side of 
the web. The dark colored.layer can be applied to the web as the web passes the water 
boxes. 

In separate aspects, the dark colored layer may be adjacent to fee substrate and 
the light colored layer may be adjacent to die dark colored. Still fiirfher. the dark 
colored layer may be proximal to the substrate and adjacent to the light colored layer. 
Still further, the dark colored layer may be proximal to the substrate and the light 
colored layer may be proximal to the dark colored layer. 

In addition to the previously described layers, a barrier or fixing layer separate 
fiom the light and or dark colored layer may be added at any location on the packaging 
material without detracting firom the purposes of the present invention. For example, 
clear barrier or fixing coat may be disposed between the outer surface of the substratl 
and the dark colored layer, between the dark colored layer and the light colored layer 
may be disposed on the surface of the light colored layer before or after the appUcation 



a 
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of a printed layer, if any. 

As noted, binders may be useful in the light and/or dark colorant-containing 
solutions herein and will be present in binder solutions as binder solids as discussed 
below. Binders suitable for use in tfie first or light colored solutions herein may 
5 comprise naturally- or syntheticaUy-derived materials. 

In particular aspects, suitable synthetic binders may comprise latex polymers, 
wherein such latex polymers are derived from monomers comprising one or more of: 
acetoacetoxy ethyl methacrylate, acetoacetoxy ethyl acrylate, methyl acrylate, methyl 
nicthacrylate, ethyl acrylate, ethyl methacrylate, l>utyl acrylate, butyl methacrylate, 

10 isobutyl acrylate, isobutyl methac^late, eOylhexyl acrylate, 2-ethylhexyl methacrylate, 
2-ethyl hexyl acrylate, isoprene, octyl acrylate, octyl methacrylate, iso-octyl acrylate^ 
iso-octjrl meHiacrylate, trimelbyol^iiopyl triacrylate, styrene, a-methyl, glycidyl 
methacrylate, carbodiimide methaciylate, C^-Cig allcyl crotonates, di-n-butyl maleate, a- 
or-p-vinyl naphthalene, di-octylmaleate, allyl methacrylate, di-allyl maleate, di- 

15 allylmaionate, mdbyoxybutenyl methaciylate, isobprnyl methacrylate, hydioxybutenr^ 
methacrylate, hydroxyethyl(meth)ac]ylate, hydroxypropyl(meth)acry^ 
vinyl ethylene carbonate, epoxy butene, 3,4-dihydroxybutene, 
hydroxyethyl(meth)acrylate, methaciylamide, acrylamide, butyl acrylamide, ethyl 
acrylamide, vinyl(meth)acrylates, or isopropenyl(metfa)acrylate. in particular, suitable 

20 latexes may include one or more of: styrene butadiene (SBR), polyvinyl acetate, 

polyvinyl acetate^acrylate, ethylene vmyl acetate, styrene aciylates, polyacrylates and 
aciylic materials. Still further, naturally derived binders may be used in the present 
invention. Such binders may include, but are not limited to, soy or animal protein 
materials. 

25 One of ordinary skill in the art will recognize that such binders may be useful in 

the methods of the present invention to assist in holding the colorant particles together 
and to the packagmg substrate. The type of binder utilized in the methods of the 
present invention may vary depending on the particular colorant utilized, the packaging 
substrate and the intended end use for the packaging material. For example, SBR 

30 binders typically provide very good binding strength, gloss, ink holdout, and flexibility. 
PVAc binders can provide good gluing properties, brightness stability, ink receptivity, 
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and low odor. Protein binders may contribute to appearance, gloss, founlain solution 
acceptance, and glueability. 

As for binder amounts to be included in the solutions, a binder may be present 
in the dark and/or light colorant-containing solutions in an amount of from about 17 to 
5 about 60 % by weight of each individual colorant-containing solution. Still further, the 
bipder may be present in the dark and /or light colorant-containing solutions in am 
amountof from about 17 to about 37 % by weight of each individual colorant- 
containing solution. Still ferdM^.^lje aaipuist of binder may be from 23% to 40% by 
weight of each individual colorant-containing solution. -?« s^ijiith?5r aspect, the binders 
10 -may bft^resent at from about 25% to-abbirt-3S9«4>ri;e^ o(cadb'ia£*-l^i noSoraiU- 
containin^r solution. Still finflier, fl^ binders may be present in the individual. coBorant- 
contaiaing solutions in the amountof from.0bout20, 25, 30, 35, 40, 45, 50, 55, 6©, 65 
or 70 % by weight of each individual cplorant-contaimng solution, where any of fliese 
vaiiies may form the lower endpoint and the upper endpoint and any lower vahie may 
be utilized with any upper value. In a further aspecfeAe amount of binder is greater 
Ihain 17»>o by weight One of ordinary sMlidn flie art,will recognize that sitch binder 
miterial^ are often supplied as % solids in liquid. The values recited herein axe 
measure as total dry weight under soUds used in the coating compositions. 

^ M fiirther aspects, a mixture of synthetically and naturally derived binders may 
20 be utilized in tiie individual colorant containing solutions. In one non-limiting as^ct of 
tiie invention, the individual colorant containing^solutions may comprise a mixtmre of 
latex polymer binder and animal and/or vegetable protein, wherein tiie total amoitot of 
binder in the acting composition is measured by the sum of the weight percent of Jatex 
polymCT soUds and tiie soy protein solids. In a further aspect, tiie ratio of latex polymer 
25 to animal and/or vegetable protein is from about2:l to about 20:1, or from aboufe2:l to 

-abbut-ld:!, where the total amount of binder in tiie individual colorant contain 
solutions is as stated previously. Still further, tiie ratio of latex polymer to animaiH 
and/or- vegetable protein is from about 7:1 to about 12:1, where tiie total amount of 
binder in tiie individual colorant-containing solutions is stated previously. Yet sfill 
further, flie ratio of latex polymer to animal and/or vegetable protein is from aboiEit 3:1, 
5:1,7:1,9:1, 10:1, 11:1. 13:1, 15:1. 17:1, 19:1, where any lower value may be paared 
witii any upper value and where flie total amount of binder in tiie individual coloiant- 
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containing solutions is as stated previously. 

In one aspect, fhe dark colored layer does not comprise binder and the light 
colored layer comprises binder. In a further aspect, the dark colored layer comprises 
binder and the light colored layer does not comprise binder. Still further^ in another 
5 aspect, each of the colored layers comprise binder. 

Although the amounts of components in the individual colorant solutions are 
recited above, it should be noted that the amount of pigment, binder and/or other 
' iiigrediehts, will be, in part, affected by fiictors such as the base color of the substrate 
. and the amount and dumtion of ttie grease masking needed in a {larticular application. 
10 For example, where recyclied papeiboard or SUS board stock is utilized as a substrate, 
the base color of the substrate will be darker (or less white). Accordingly, the amount 
of pigment in the light colored layer(s) may need to be bigher in order to sads&ctorily 
hide the color of the substrate. Mcontrast,if SBS isutili2;edas11ie substsate, the 
amount of light colored pigment needed in the light colored layei^s) be lower than 
15 that needed for a darker colored substrate because this substrate is less daok in color. 

Moreover, while the specific type of binder(s) utilized in the present invention 
has not been found to be cmcial to the present invention, one of ordinary skill in the art 
: would recognize that the amount of pigment in the colorant containing solutions should 
directly affect the amount of binder to be included in the solutions. Thus^ where a 

20 lower amount of light colored pigment is utilized (as discussed above), a proportionally 
lower amount of binder will be necessary. However, in accordance with the grease, fat 
or oil masking compositionis and methods of the present invention, the amount of 
binder needed for a particular application has been foimd to be in excess of the amount 
of binder utilized for that same particular application where no grease, fiat or oil 

25 masking properties are present 

The dark and light colored layers may be applied utilizing existing methods of 
applying coatings to packaging substrates. Such methods and compositions useful 
herein are known generally to one of ordinary skin in the art of packaging materiail 
manufacture and, as such, are not described in detail herein. Methods and compositions 
30 that may be utilized according to the invention herein are disclosed in U.S. Patent Nos. 
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3.196.038, 3.873.345. 4.265.969 and 4.301.210. the disclosmes of which ate each 
incoiporated herein in their entireties by this referaice. 

Further specific examples of coating methods that may be utilized include the 
following. ^ 

5 ^*™ajoraspect,anin-linecoatingme1iiodm^utilizedtoreducethecostof 
ae coating process, however, in another aspect an off-line process may be utilized. 
Coating processes that may be utilized include, but are not limited to: roll coating. 
rigidblade.stiaigjitbladeorbentblade.airlcnifeor'acimbination^^^^^^^ " ' 

Additionally, ihe compodtidm of the inv^aition may be applied utilizing loto^^^ 
10 and flexographic methods. 

Roll cbaters wiU generally not be utilized as a Stand-alone coatmg method but 
may be used as the applicatorion in each of the costing processes discussed below. 
One of ordinary skill in the art win recognize that ion ooatias operate simil^^^ 
roller one uses to paint a wall at home. That is. in one aspect, the roll may rotate in a 
vat of coating and continues to rotate until it comes into contact with the paperboard 
and applies the wet coating thereto. Hie wet coating m^ ftai Wediaiely be removed 
by eitiier a blade, rod, or air knife. 

A blade coater may be utilized to remove excess coating by use of a rigid 
(straight) or bent blade. In either aspect, the blade may actmlly contact fte paperboard 
and scrape off &e excess coating. Blade coaters will generally leave more coating in 
the Ipw areas (valleys) and less coating on the high areas (MUs) of the paperboard! 

Blade coatings may be utilized to level off and seal the paperboafd. Blade 
coatings generally augment paperboard smootimess and rm^r be prefemble for some end 
uses. A typical blade coater win geaierally apply fom»ab«»t 
25 coating per 1000 square feet. Blade coaters are genenOfy utilized to appfy base coating 
(primers) as weU as top coatings to seal the sheet Blade coaters are parfiicularly useful 
when the packaging substrate utilized herein is SBS. 

A rod coater may be utilized according to the invention herein to remove excess 
coating witii a smooth or wire wound rod. The rod may be placed in a holder and may 
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be slowly rotated as coating is wiped away. One of ordinary skill in the art will 
recognize that a rod coater operates similarly to a blade coater in that it generally levels 
and seals the sheet, but may also follow the natural contour of the paperboard surface. 
Rod coaters can be considered to allow a greater margin for error than a blade coater, iii 
5 that small impurities that can cause scratches and streaks in the blade process are more 
likely to pass vmder the rod and not cause these defects. For this reason, rod coaters 
will be usefiil in the present invention when the packaging substrate comprises recycled 
paperboard and or SUS. Rod coaters will generally apply from about 1 to 3 dry poxmds 
of coating per 1000 sqmore feet. • - 

10 . In a further aspect, an air knife coater may be utilized to remove excess dark 

and/or light colored layer by the blowing of a thin jet of air on the wet coating. The air 
knife generally leaves a more uniform film fliickness of coating across the entire web 
by following the contour of the sheet. Thus» if the surface of the packaging substrate is 
rough, it will remain rough. If it is smooth, it will generally remain smooth. Because 
15 of its excellent uniformity and its greater fliickness, air knife coatings may be utilized 
when an opaque coating is desired. Air knife coatings are particularly useful for 
' coating SBS and recycled paperboard. Typical air knife coaters will generally apply 
. about 2 to about 6 dry pounds of coating per 1000 square feet 

In accordance with the methods her^n, twca, tirree or more coating units may be 
20 utilized to prepare the packaging material. In one aspect, the use of multiple coating 
methods may allow improved smoothness of the snc&ce of the packaging material and 
may generally allow improved printability. One off oidinaiy skill in the art will 
recognize that various combinations may be utilized depending on the characteristics of 
the packaging substrate and the performance and oost attributes desired in the finished 
25 packaging material. 

It will be recognized that when applied from a colorant-containing solution, the 
one or more colored layers are applied wet and should normally be dried. Drying of the 
packaging materials can be accomplished using eiOier forced air or infrared dryers. In 
some cases both methods may be used. 

30 In a ftirther aspect, the coated packaging nsaterial may be dry calendered either 
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before or affer the application of a printed layer, if one is desired. One of ordinary skill 
in the art win recognize that dry calendering is a process of polishing the coated 
substrate and of controUing caliper and density of liie finished surface. Calender 
finishing is generally performed to improve smoothness and increase gloss of the 
5 finished packaging material. M accordance with the present invention, a stack of 
calendar rolls may be utilized; tins is generally referred to as "hard nip calendering." 
Alternatively, gloss calenders having a highly-polished, heated cylinder that is loaded 
againstaresiKentrubberbaidcingronniaybe utilized. As the packaging substrate outer 
surface comes into contact with polished hot roU and eirters the calender nip 
(between the two rolls), a sligiht diange in speed may occur which results in a polishing 
of the coating. This process is refened to as "soft nip calendering." Methods of 
calendering are known generally to tiiose of ordmaiy skiU in the art Non-exclusive 
Kcamples of calendering are disclosed m U.S. Patent No. 5,029,521, the disclosure of 
which is incorporated heieiii in its entirety by this reference. 

In a ferther major aspect of Ihe invention herein, the dark colored layer and light 
colored layer each, independentisr. may comprise one or more of: polyethylene, 
polyester, polypropylene, polystyrene, or halOgenated or aon-halogenated vinyl 
polymers. Such materials may also be considered, in son>e aspects, to comprise binder 
materials. With respect to the pdyeAylene aspect, suitable polyefhylenes mclude 
HDPE, MDPE, LDPE, IXDPE. homogenously branched. Unear ethylene polymers and 
substantiaUy linear ethylene po^rmen. Such materials irtay also be considered, m some 
aspects, to comprise binder materials, hi this aspect, the daric colored layer and the 
light colored layer each, indq)eiideiil]y, may comprise fixan about 5 to about 40 % 
colorant as measured by total weag^ of each mdividual laj'er. Still fiirther, tiie dark 
colored layer and tiie second layer each, independently, may fiom about 5, 10. 15, 20, 
30, 40, 45, and 50 % colorant, wbero any of fliese numbers may comprise either 
endpoint for the amount of colorant and any lower endpoint may be utihzed with any 
upper endpoint While any of tiie above-described colorants may be utihzed in this 
aspect of flie mvention. m one focOaer particular aspect, the light colorant may comprise 
titanium dioxide and flie dark coknant may comprise carbon black. 

In this aspect of tiae mvemtiam, a grease, fat or oU permeable substrate having an 
outer surface is provided whereby a dark colored layer may be extmded onto the outer 
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surface of the substrate and a Kght colored layer may be simultaneously or sequentially 
extruded onto an outer surface of the dark colored layer. Alternatively, a paperboard 
material may be utilized wheiCTi one or more layers (plys) of the paperboard are 
colored with a dark colorant. M this latter aspect, a one or more colored layers may be 
5 extruded onto the outer surface of the colored paperboard with or without application of 
aprecoatlayer. 

Methods of extrusion coating packaging materials are known generally to one of 
ordinary skill in the art, and, as such, need not be described in detail herein. Non- 
exclusive examples of extrusicm coating methods that may be utilized according to the 
10 invention herein are described generally in U.S. Patent Nos. 4,343,858 and 4,455,184, 
the disclosures of which axe each incorporated herein in their entireties by this 

In a further aspect, one or more of the colored layers may be extruded either 
simultaneously or sequentially to form a laminate material. This laminate mat^al may 
15 be applied to the outer sur&ce of the substrate of the invention herein to form either or 
both of llie colored layers. 

In still a further aspect, a dark colored layer may be applied to the substrate and 
a light color layer may be extmded to the dark colored surface. For example, a dark 
colored layer having an inner and an outer surface may be applied from a dark colorant- 
20 containing solution as set forth, above. A light colored layer havnig an inner and an 
outer surface may then be extmded thereto. Alternatively, a dark colored paper or 
fabric may be applied to a pap^oard, paper or &bric substrate and a light colored 
layer extmded thereto. 

The substrates treated according to the present invention may be utilized in a 
25 number of different appUcatioias. In specific non-limiting examples, packaging 

materials in the form of a box, cup, tray, plate, can, tube, bottie or other container form 
may be prepared. Materials packaged therein may be consumer goods. In separate 
examples, the packaging mateidals may be used for both food and non-food packaging. 
As examples of food that may suitably be packaged in materials treated with the 
30 compositions and methods of tfie present invention, the following non-limiting 
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examples are presented: sweets, chocolate, confectionery, pastries, biscuits, dairy 
products (eg; butter and cheese), powdery foodstoffe (e.g., coffee, tea, cocoa, flour, 
cereals), frozen food (e.g., ice cream, pastries, vegetables, seafood), fiesh and 
semipreserved foods, pet food or canyout foods. Non-luniting examples of non-food 
5 packaging ftat may suitably be packaged in materials treated with the compositions and 
methods of the present invention include: cosmetics, tofletries, pharmaceuticals, 
cigarettes, detergents, textiles, toys, games, tools, household appliances, pesticides, 
fertilizers, hobby items, paper products, cassettes, record sleeves, and auto parts. 
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15 



20 



25 



Converting methods known generally in the art may be utilized to form the 
packagmg materials of the present invention. For example, the packaging material may 
be febricated into a box configuration, a tube (sheU) configuration, a tray configuration, 
or a bottie wr^ configuration. These recited examples are meant to be illustrative only 
and one of ordinary skill m the art would recognize tiiat flie types of packaging 
materials that may be febricated utilizing the grease, fet or oil masking compositions of 
the present mvention may encompass a wide variety of configurations. Moreover, one 
of ordinary skiU m the art would lecognize conventional converting methods (i.e., 
cutting, creasing, and glumg) are suitable for use in conjunction with the present 
invention. 

EXPERIMENTAL 



m 



The foUowmg examples are put forth so as to provide those of ordinary skiU i 
the art with a complete disclosure and description of how the compounds, 
compositions, articles, devices, and/or methods claimed herein are made and evaluated, 
and are intended to be purely exemplary of the invention and are not intended to limit 
the scope of what the inventors regard as their invention. Efforts have been made to 
ensure accuracy with respect to numbers (e.g., amounts, temperature, etc.) but some 
errors and deviations should be accounted for. Unless indicated otherwise, parts are 
parts by weight, temperature is in °F or is at ambient temperatiiie, and pressure is at or 
30 near atmospheric. 

Bendmg chip recycled paperboard ("uncoated box board") was utilized in the 
examples. 

25 
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Suitable fonnulations for use in the present invention are set forth in Tables 1 
and 2 below. 



Various grease, fet or oil-containing packaged goods were tested in packkgmg 
materials treated with fonnulations of the present invention, such as those described 
5 below. Such tests were run for extended times and at elevated temperatures as 
described. 

All tests utilized grease, fat or oil-containing materials. Where known, test 
results set forth below include the weight percent of grease, fat or oil in the subject 
materials. However, since some tested product were proprietary formulations, the 
10 aiiaount of grease, fat or oil within the product was unknown. In such cases, grease, fkt 
or oils lhat n[iay be present in tiie tested product are described. 
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TABLES: COATING FORMULATIONS TESTED 





Coating 
Formula #1 


Coating 
Formula 
#1A 


Coating 
Formula 
#1C 


Coating 
Formula 
#1D 


Coating 
Formula 
#2A 


Coating 
Formula 
#2B 


First Doiyn 
(White/light) 
Top Coatiiis(s) 














Pie:ntents 














Kaolin Clay 1 


28.7% 


35.2% 


35.2% 


35.2% 


35.2% 


35 2% 


Kaolin Clay 2 


0.0% 


0.0% 


0.0% 


0.0% 


0.0% 


0.0% 


Ti02 


71.3% 


29.1% 


29.1% 


29.1% 


29.1% 


29 1% 


Total Pigment % 


63.0% 


64.3% 


64.3% 


64.3% 


64.3% 


64.3% 


Binders 














Soy Protein 


2.5% 


0.0% 


0.0% 


0.0% 


0.0% 


0.0% 


Poly vinyl acetate 
latex 


34.1% 


35.6% 


35.6% 


35.6% 


35.6% 


35.6% 


Total % comb. 
Binder 


36.6% 


35.6% 


35.6% 


35.6% 


35.6% 


35.6% 


Additives 














Thickenei 


0.07% 


0.0% 


0.0% 


0.0% 


0.0% 


0.0% 


Alcosperse 


0.1% 


0.0% 


0.0% 


0.0% 


0.0% 


0.0% 


Defoamei 


0.25% 


0.0% 


0.0% 


0.0% 


0.0% 


0.0% 


First down 
(dark) coating 














Starch Cationic 


5% 


0 


0 


0 


0 


0 1 


Black Pigment 


0.6% 


0.1% 


0.2% 


0.2% 


0.51% 


0.51% 


Water 


94.40% 


0.0 


0 


0 


0 


0 


Pigments 














Kaolin Clay 1 


0% 


0.0% 


0.0% 


0.0% 


0.0% 


0.0% 5 


Kaolin Clay 2 


0% 


64.6% 


64.6% 


57.0% 


60.3% 


60.3% 1 


TiO, 


0% 


0.0% 


0.0% 


11.1% 


6.4% 


6.4% 


Total Pigment % 


0% 


64.6% 


64.6% 


68.1% 


66.6% 


66.6% 


Binders 














Soy Protein 


0 


0.0 


0.0 


0.0 


0.0 


0.0 


Poly vinyl acetate 
Lat^ 


0.0 


35.3% 


35.2% 


31.7% 


32.8% 


32.8% 


Total % comb. 
Binder 


0% 


35.3% 


35.2% 


31.7% 


32.8% 


32.8% 


Additives 


0 


0 


0 


0 


0 


0 


Thickenei 


0 


0 


0 


0 


0 


0 


Dispersani 


0 


0 


0 


0 


0 


0 


Defoamei 


0 


0 


0 


0 


0 


0 
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Table 3 CONT. 





Coating 
Formula 
#2C 


Coating 
Formula 
#5 


Coatmg 
Formula 
#6 


Coating 
Formula 
#7 


Coating 
Formula 
#7-4B 


Coating 
Formula 
#8 


First Down 
^ w mie/ iignt 
Top 
Coatmg(s1 

Pigments 
. Kaolin Clay ] 


35.2% 


35.2% 


17.6% 


44.90% 


44.9% • 


.44.9% 


Kaolin Clay 2 
Ti02 
lOtai JrlgJaient 


0.0% 
29.1% 


0.0% 
29.1% 


0.0% 
46.6% 


18.1% 


18.1% 


18.1% 


% 

Binders 


64,3% 


64.3% 


64.2% 


63.0% 


63.0% 


63.0% 


Soy Protein 
Poly vinyl 
acetate latex 


2.0% 
33.0% 


2.9% 
31.0% 


0.0% 
35.6% 


2.5% 

34.1% 


2.5% 1 
34.1% 


2.5% 
34.1% 


Total % 
comb, binder 

Additives 
Thickenei 


35.0% 
0.0% 


33.9% 
0.31% 


35.6% 
0.065% 


36.6% 
0.07% 


0;07% 


oo.o% 

- 0.07% 


Dispersant 
Defoamei 
First down 


0.0% 
0.0% 


0.16% 
0.04% 


0.12% 
0.007% 


0.10% 
0.25% 


o.ie% 

0.25% 


0.10% 
0.25% 


(dark) coating 
Oioroii v^auonic 
Black Pipment 
Watet 
-ti^/ftenis 


0 

0.51% 
0 


0 

0J5% 
0.0 


0 

0.15% 
0.0 


0 

0.2% 
0.0 


5% 
0.6% 
_?4.40% 


.■' 5% 
0.6% 
94.40% 


Kaolin Clav 1 
Kaolin Clav 2 
TiO. 

Total Pigment 


0.0% 
60.3% 
6.4% 


31.0% 
31.0% 
5.0% 


29.9% 
29.9% 
5.1% 


30.2% 
30.2% 
5.1% 


0% 
.0% 
0% 


0% 
• 0% 
0% 


% 

Binders 


66.6% 


67.0% 


64.9% 


65.5% 






Soy. Protein 
Poly vinyl 
acetate Latex 


0.0 
32.8% 


0.0 
32% 


0;0 

35% 


34% 


0 

0.0 


0 

0.0 


Total % 
comb. Binder 

Additives 
Thickenei 
Dispersant 


32.8% 
0 
0 
0 


32.0% 

0.31% 
0.16% 


35.2% 

0.15% 
0.10% 


34.0% 

0.21% 
0.00% 


0% 
0 
0 
0 


0% 
0 
0 
0 
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Coating 
Formula 
#2C 


Coating 
Formula 
#5 


Coating 
Formula 

#6 


Coating 
Formula 

#7 


Coating 
Formula 
#7-4B 


Coating 
Formula 
#8 


Defoamei 


0 


0.04% 


OA5% 


0.04% 


0 


0 



TABLE 4: Masking of Packaging Material Contacted with Votive Candles or Oil 
Impregnated Dusting Gloves 



Substrate 


Votive Cmdles"^ 


Oil impregnated 
Dusting Glove 
(^SVo mineral oil) 


Coating Formula 1 
Stack test 
Stored at 120 deg F 
Evaluated at 3 1 days 


Good - No outside 
staining axfed very little 
inside staining 




Coating Formula 1 
Carton test 
Stored at 120 deg F 
Evaluated at 117 days 




Good —No outside staining; 
very little to no inside 
staining 


Coating Formula 1 
Carton test 

Stored at TAPPI conditions 
(73 deg. F, 50% humidity) 
Evaluated at 1 1 7 days 




Good — No outside staining; 
very Utde to no inside 
staining 



* Composition of votive candles unknown. Such candles are known to include 
I}etroleum (oily) waxes and fragrance oils. 



TABLE 5: Masking of Packaging Materials Contacted with Various Cat Food 
Formulations 



Substrate 


Cat Food FoKmula I 
(>10% Fat CSontent) 


Cat Food Formula n 
(>14% Fat Content) 


Coating Formula 1 
Hand filled Carton test 
Stored at 120 deg F 
Evahiated at 61 days 


Good— No ouBtside staining; 
Modoate inside staining; 
no staining to conrugated 
under carton 


Good — No outside staining; 
Moderate inside istaining; 
no staining to corragated 
under carton 


Coating Fomiula #7-4B 
Pile test 

Stored at 120 deg F 
Evaluated at 1 17 days 




Good— No outside staining; 
Moderate inside staining 


CCNB (comparative) 
Pile test 

Stored at 120 deg F 
Evaluated at 21 days 


Poor staining 


Poor staining 
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Substrate 



Cat Food Formula I 
(>10% Fat Contents 



Cat Food Formula 11 
Wo Fat I 



(>14^ 



Content) 



Low density Polyethylene 
Extruded CCNB ^ 
Paperboard Clear Inside 
Poly (14 mil inside) 
(comparative) 
Stored at 120 deg F 
Evaluated at 21 days 



Poor - Inside edge wicldng 



White Outside low density 
Polyethylene extrusion 
coated CCNB - 
(comparative) 
Stored at 120 deg F. 
Evaluated at 21 days 



Poor - Outside staining 
visible 



White 2-sided low density 
Polyethylene extrusion 
coated CCNB 
(comparative) 
Stored at 120 deg F 
Evaluated at 21 days 
Metalized Polyester Film 
laminated to CCNB 
(comparative) : 
Stored at 120 deg F 
Evaluated at 21 days 



Poor - Inside edge wicking 



Good — Inside staining, no 
outside staining 



Coating Formula #1 A, IC, 
ID Stored at 120 deg F 
Evaluated at 21 days 



Good — Slight inside 
staining, no outside staining 



PM f 
Stored at 120 deg F 
Evaluated at 21 days 



Good — Inside edge 
wicking, no outside staining 



Poor - Inside edge wicking 



Poor - Outside staining 
visible 



Poor - Inside edge wicking 



Good ~ Inside staining, no 
outside staining 



Good - SHght inside stain; 
shiny area on outside where 
product was piled (not a 
stain appearance) 



Good — Inside edge 
wicking, no outside staining 
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TABLE 6: Masking of Packaging Materials Contacted with Various Dog Snack 
Formulations ' 



Substrate 


Dog Snacks 
Formula 1 
(>4% Fat 
content) 


Dog Snacks 
Formula n 
(^% Fat 
content) 


Dog 

Snacks 

Formula 

TTT 
Mil 

(>:6% Fat 
content) 


Dog 

Snacks 

Formula 

(>6% Fat 
content) 


Dog 

Snacks 
Formula V 
(i^i^ /o J? at 
content) 


Coating 
Formula 1 
Machine filled 
Carton test 
Stored at 120 
degF 

Evaluated at 61 
days 










Good — No 

outside 

stains; 

moderate 

inside 

staining 


RF2 

(comparative) 
Machine filled 
Carton Test 
Stored at 120 
degF 

Evaluated at 61' 

days 






- 




Poor- 

Moderate 

staining 

seen on 

printed 

side; 

moderate 

inside 

stammg 


Coating 
Formula 1 
Hand filled 
carton test 
Stored at 120 
degF 

Evaluated at 72 
days 








Good — No 

outside 

staining; no 

staining on 

corrugated 

under 

carton 


Good — No 

outside 

staining; 

moderate 

inside 

staining; no 

staining to 

corrugated 

under 

carton 
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Substrate 


Dog Snacks 
Formula 1 
(>4% Fat 
content) 


Bog Snacks 
Formula 11 
(>3% Fat 
content) 


Dog 

Snacks 

Formula 

ra 

^6% Fat 
content) 


Dog 
Snacks 
Formula 
IV 

(>6% Fat 
content) 


Dog 
Snacks 
Formufa V 
(>14% Fat 
content} 


RF2 \ 
(comparative^ 
Test 

Stored at 126. 
degF ~ j 
Evaluated at 72 
days " 

— I 
1 

'"] 








Poor- 
Several 
stains on 
nrinted 
side; no 
staining to 
cormgated 
under 
carton 


Poor — 
Many oil 
droplet 
stains on 
printed 
side; 

moderate 
inside - 
staining^ no 
staining to 
corrugated 
under 


Coating - "1 
Formula #7-^B 
Pfletest ' 
Stored at 120[ 
degF 

Evaluated at . 
117 days .- ' 


- 








carton 

Good — no 

outside 

staining, 

moderate 

mside 

staining 


CCNB 

(comparative) 
Hand-filled 
cartons Stored 
at 120 degF. ; 
Evaluated at il 
days 


Good ~ No 
inside or 
outside 
staining 


Good — No 
inside or 
outside 
staining 


Marginal - 
No major 
staining, 
several 
small spots 
of staining 


Poor^-Vi" 
stains in 
several 
areas of the 
carton 


Poor- 
Staining all 
over the 
outside of 
the cartcm 


Low density 
Polyethylene 
Extruded (1/2 
mil inside) - 
CCNB 
Paperboard 
(comparative) 
Pile Test 
Stored at 120 
degF 

Evaluated at21 
days 


Good — No 
edge 

wicking or 
staining 


Good — No 
edge 

wicking or 
stainiTicT 


Good — No 
edge 

wicking or 
staming 


Good - No 
edge 

wicking or 
staining 


Poor- 

Edge 

staining 
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Substrate 


Dog Snacks 
Formula 1 
(^4% Fat 
content) 


Dog Snacks 
Formula n 
^%Fat 
content) 


Dog 

Snacks 

Formula 

m 

^6% Fat 
content) 


Dog 
Snacks 
Formula 
IV 

(>6% Fat 
content) 


Dog 
Snacks 
Formula V 
(>14% Fat 
content) 


Coating 
Fonnula 
#1D 
Pile test 
Stored at 120 
degF . 

Evaluated at 21 

days 


Good — No 

outside 

staining 


Good - No 

outside 

staining 


Good — No 

outside 

staining 


Good - No 

outside 

staining 


Good-No 

outside 
staining 


PM 

Pile Test 
Stored at 120 
degF 

Evaluated at 21 
days 


Good — No 

outside 

staming 


Good — No 

outside 

staining 


Good — No 

outside 

staining 


Good — No 

outside 

staining 


Good -No 

out^de 

staimng 



TABLE 7; Masking of Packaging Materials Contacted with Hand Lotion* 



Substrate 


Lotion Drop Test 
(7 hours) 


Lotion Stack 
Test (3 weeks) 


Lotion Product 
Storage Test (3 
weeks) 


Coating Fonnula #8 
Hand filled Carton 
Stored at 120 deg F 


Good — No outside 
staining 


Good — No 
outside staining 


Good ~ No outside 
staining 


Coating Fonnula #7- 
4B 

Stored at 120 degF 


Good - No outside 
staining 


Good— No 
outside staining 




Coating Formula #6 
Stored at 120 degF 


Good — No outside 
staining 


Good -No 
outside staining 




Coating Formula #5 
Stored at 120 deg F 


Good — No outside 
staining 


Good — No 
outside staining 




Coating Formula 
«2A, 2B, 2C 
Stored at 120 deg F 


Good — No outside 
staining 


Good— No 
outside staining 




Coating Formula #1- 
lA, IB, IC 
Stored at 120 deg F 


Good - No outside 
staining 


Good -No 
outside staining 





Lotion formulation unknown, but hand lotions known to contain moderate amounts 
of oils, including mineral oiL 
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TABLES: Maskms of Packa 


sing Materials Contacted with nictf^nit ivriir 


Substrate 


Biscuit Mix (>14% Fat Contents 


Coating Formula 1 
Hand jBlled carton test 
Stored at 120 degF 
Evaluated at 72 days 


Good - No outside staming; Li^t inside staining; no 
staining to corragated under caxtDii 


KFl (comparative) 
Machine filled Carton test 
Stored at 120 degF 
Evaluated at 72 days 


Good - No outside stainmg; no staining to cormgated 
under carton 


Coating Formula #7-4B 
Pile Test 

Stored at 120 degF 
Evaluated at 1 17 days 


Good -No outside staining, Lig|it inside staining 


CCNB (comparative) 
Pile test Stored at 120 F 
Evaluated at 26 days 


Poor staimng 


Low density Polyethylene 
Extmded CCNB Paperboard 
(1/2 mil inside) (comparative) 
Pile Test 

Stored at 120 degF 
Evaluated at 26 days 


vjuuu — iNo siainmg or edge wicldng 


GM (comparative) 
Pile test 

Stoiedat 120 degF 
Evaluated at 26 days 


Poor - Light staming through Ifae board 


2 sided White Low density 
Poly CCNB (comparative) 
Pile Test 

Stored at 120 degF 
Evaluated at 26 days 


Good - No staining or edge wicldns 


White outside Poly 
(comparative) 
Pile Test 

Stored at 120 degF 
Evaluated at 26 days 


Poor - Significant staining 
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TABLE 9: Masking of Packaging Materials Contacted i^th Lotion Impregnated 
Tissues* 



Substrate 


Lotion^containing 

Tissues 


Coating Formula 1 

riana iillea carton l est otorea at izu t* 
Evaluated at 72 days 


Good - No outside 
staining 


Coating Formula 1 
Hand filled carton Test 

Stored at TAPPI conditions (73 deg. F, 50% humidity) 
Evaluated at 72 days 


Ltooci ~ iNo ouTside 
staining 


* Amount and formulation oflotion in tissues unknown, 
known to contain moderate amounts of oils, including mi 

TABLE 10: Masking of Packaging Materials Contacted ^ 
Formulations 


but lotion compositions 
neral oils. 

^ith Various Cat Food 


Substrate 


Cat Formula m 
(kl4% Fat content) 


Cat Food Formula W 
(>12% Fat contents 


Coating Formula 1 
Carton test Stored at 120 F 
Evaluated at 72 days 


Good — No outside staining^ 
moderate inside staining; 
moderate staining at one 
comCT of carton to 
cormgated under carton 




Coating Formula #7-4B 
Piled test Stored at 120 F 
Evaluated at 1 17 days 




Good — No outside staining; 
moderate inside staining 


CCNB (comparative) 
Piled Test Stored at 120 F 
Evaluated at 183 days 


Poor — Inside and outside 
staining 


Poor — Inside and outside 
staining 


Coating Formula #2C 
Piled test Stored at 120 F 
Evaluated at 183 days 


Good — No outside staining 


Good — No outside staining 



TABLE 11: Masking of Packaging Materials Contacted with Various Cat Food 
Formulations 



Substrate 


Cat Food Formula V (^8% Pat 
Content) 


Coating Formula 1 
Carton test Stored at 120 F 
Evaluated at 72 days 


Good — No outside staining; Heavy staining 
on inside of carton; Heavy staining on 
corrugated mxder the carton 


RF2 (comparative) 
Pile test Stored at 120 F 
Evaluated at 1 17 days 


Marginal — >Io inside staining; slight 
staining on printed side of sample 
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Coating Formula #7-4-B 
Piled test Stored at 120 F 
Evaluated at 1 17 days 


Good - No outside staining; Heavy staining 
on inside of paperboard 


Low density Polyethylene Extruded CCNB 
Paperboard (i4 Mil inside) fcom^aTativ^*^ 
Hand-filled carton test Stored at 120 F 
Evaliiated at 2 1 days 


Poor - Pin-holing staining on cartoi; heavy 
edge wicking staining 


Coating Fonnula #2 A, 2B, 2C 
Filled Carton test Stored at 120 F 
Evaluated at 36 days 


Good - No outside staining; Heavy staining"" 
on fiber side of paperboard; Staining on 
paperboard under the sample 


Coating Formula #2A, 2B, 2C 
Piled test Stored at 140 F 
Evaluated at 14 days 


Good -No outside staining; Heavy staining 
on fiber side of paperboard 
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TABLE 13: Maskiag of Pacfcaging Materials Contacted with Gravy Mix, Pancalce 
Mix and Biscnit Mix 



Substrate 


Gravy Mix 
0^10% Fat Content) 


Pancake Mix 
(-3% Fat 
Content) 


Biscuit Mix 

n 

(>3% Fat 
Content) 


Coating Formula #7-4B 
Pile Test Stored at 120 F 
Evaluated at 117 days 


Gvood — No outside 
staining^ light inside 
staining 






Low density 
Polyethylene Extruded 
CCNB Paperboard (1/2 
mil inside) 
(comparative) 
Filled Carton Test 
Stored at 120 F 
Evaluated at 154 days 


Goodr- No staining or edge 
wicking; 

Very sli^^ staining seen 
after 4 months, however, 
imnt grq[Aics would likely 
cover the stain; 

Staining ast die cut edges 
and aloi^lbottom fold is 
worsening in the 5^ month 
of storasB 






CCNB (comparative) 
Filled Carton Test 
Stored at 120 F 
Evaluated at 154 days 




Good — No 
staining or 
edge wicking 




CCNB (comparative) 
Pile Test 

Stored At 120 Deg F 
Evaluated at 24 days 


Poor— Afiagor staming 


Good— No 
stakiing or 
edge wicking 


Good-No 

staining or 
edge wicking 


Low density 
Polyethylene Extruded 
CCNB Paperboard (1/2 
mil inside) 
(comparative) 
Pile Test 
Stored at 120 F 
Evaluated at 28 days 


Good —No staining 


Good — No 
staining 


Good - No 
staining 


PM (comparative) 
Pile Test 
Stored at 120 F 
Evaluated at 28 days 


CSood - Nb staining to the 
pszint side 


Good — No 
staining 


Good — No 
staining 



38 



wo 02/053838 



PCT/USOl/50809 



Dog*^^^^^^^^ of Packaging Materials CoBtacted with Snack Crackers and 



Coating Formula 1 

Hand filled carton Test without inner liner 
Stored at 120deg F 
Evaluated at 22 day s 
Coating Formula 1 
Hand filled carton Test without inner liner 
Stored at 120degF 
Evaluated at 72 days 



Coating Formula 1 
Hand filled carton Test without inner liner 
Stored at 140 deg F 
Evaluated at 72 days 



Coating Formula 1 

Hand filled carton Test without inner liner 
Stored at TAPPI conditions (73 deg. F, 50% 
humidity) 

Evaluated at 72 days 



RF2 without inner liner (comparative) 
Stored at 120 F 
Evaluated at 72 days 



RF2 (comparative) 
Stored at 140 F 
Evaluated at 72 days 



IIF2 (comparative) 

TAPPI conditions (73 deg. F, 50% humidity) 
Evaluated at 72 days 



Coating Formula #2A,2B,2C 
Pile Test 

Stored at 140 deg. F at 14 days 



Snack Crackers 
(-16% Fat 
content) 



Good — No 
outside staining, 
very slight 
staining to 
comigated at 
comers of c arton 
Good — No 
outside staining, 
very slight 
staining to 
cormgated at 
comers of carton 



Good — No 
outside staining, 
no staining to 
comigated under 
carton 



Good — No 
outside staining^ 
medium staining 
to comxgated at 
comers of carton 



Good -No 
outside staining, 
medium staining 
to comigated at 
comers of carton 



Good — No 
outside staining, 
no staining to 
comigated under 
carton 



Good - No 
Staining 



Dog Biscuits 
i-6Vo fat Content) 



Good - No outside 
staining, no inside 
staining 
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TABLE 15: Masking of Packaging Materials Contacted >vith Various Dryer 
Sheets* ^ 



Substrate 


Dryer 
Sheet I 


Dryer Sheet 

n 


Dryer Sheet m 


Dryer Sheet 
IV 


Coating Formula 1 
Hand-filled Carton test 
Stored at 120 F 
Evaluated at 4 days 


Good- 
No 

outside 
staining 


Good — No 

outside 

staining 


Good -No 
outside staining 


Good — No 

outside 

staining 


Coating Formula 1 
Hand-filled Carton test 
Stored at 100 F/ 70% 
RH 

Evaluated at 4 days 


Good- 
No 

outside 
staining 


Good — No 

outside 

staining 


Good— No 
outside staining 


Good — No 

outside 

staining 


Coating Fpimula 1 . : 
Hand-filled Carton test 
80degF/80%RH 
Evaluated at 4 days 


Good- 
No 

outside 
staining 


Good — No 

outside 

staining 


Gropd— No 
outside staining 


Grood — No 

outside 

staining 


Coating Formula 1 
Hand-filled Carton.test 
Stored at TAPPI 
conditions (73 deg. F, 
50% humidity) 
Evaluated at 4 days 


Good- 
No 

outside 
staining 


Good — No 

outside 

staining 


Good ^ No 
outside staining 


Good — No 

outside 

staininff 


Low density 
Polyethylrae Extruded 
(1/2 mil inside) CCNB 
Paperboard 
(comparative) 
Hand-filled carton test 
Stored at 120 F 
Evaluated at 4 days 


Good- 
No 

outside 
staining 


Poor - Major 
outside 
staining 
around die cut 
perforations 


Marginal — 
Slight outside 
staining around 
perforations . 


Good - No 

outside 

staining 


Low deixsity 
Polyethylene Extraded 
(1/2 mil inside) CCNB 
Paperboard 
(comparative) 
Hand-filled carton test 
Storedat lOOF/70% 
RH 

Evaluated at 4 days 


Good- 
No 

outside 
staining 


Good -No 

outside 

staining 


Good— No 
outside staining 


Good -No 

outside 

staining 
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Substrate 



Low density 
Polyethylene Extraded 
(1/2 mil inside) CCNB 
Paperboard 
(comparative) 
Hand-filled carton test 
Stored at 80 deg F / 
80% RH 

Evaluated at 4 days 



Lb^ density 
Polyethylene Extraded 
(1/2 mil inside) CCNB 
Pkperboard 
(comparative) 
H^nd-filled carton test 
Stoired at TAPPI 
conditions (73 deg. F, 
50% humidity) 
Evaluated at 4 days 



Coating Formula 1 
Stack test - Stored at 

12o;f: 

Evaluated at 7 days 



Dryer 
Sheet I 



Good- 
No 

outside 



Dryer Sheet 

n 



Good- 
No 

outside 
staining 



* Composition of dryer 
to be impregnated with 
include one or more of: 



Good — No 

outside 

staining 



Good — No 

outside 

staining 



Poor — Heavy 
tacK on print 
toprint stack 
test* 



Good- 
No 

staining 
to print 
side; 
slight - 
tack on 
print to 
print 
stack 

test 

sheets unknown. However, 
fabric softener compositions 
fatty alcohols, mineral oils. 



Dryer Sheet HI 



Good — No 
outside staining 



Good -No 
outside staining 



Good — No 
staining to print 
side; slight tack 
on print to print 
stack test 



Dryer Sheet 
IV 



Good — No 
outside 



Good ^ No 
outside 



Good — No 
staining to 
print Side; 
slight tack on 
print to print 
stack test 



commercial dryer sheets are known 

Such compositions are kiBDwn to 
or organosilicone materials. 

As set forth in the various Tables above, the substrates treated a«^^^^ 
methods and compositions and methods of the present invention effectively mask 
staining from grease, fat or oil permeation through a packaging material. Furth«, the 
appearance of the packaging material is equal to or better than packaging materials 
treated according to prior art methods and compositions including the now unavailable 
flurochemicalbanier treatments. Accordingly, these results demonstrate that the 
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methods and compositions of the present invention provide a useful and valuable 
improvement to tiie field of packaging materials. 

Throughout this application, various publications are referenced. The 
disclosures of these publications in their ratireties are hereby incorporated by reference 
into this application in order to more fully describe the state of the art to ^hich this 
invention pertains. 

It will be apparent to those skilled in the art that various modificaetions and 
variations can be made in the present invention without departing from Ibe scope or 
spirit of the invention. Other embodiments of the invention will be appameat to those 
skilled in the art fix>m consideration of the specification and practice of 4ie invention 
disclosed herein. It is intended that the specification and examples be coaosidered as 
exemplary only, with a true scope and spirit of the invention being indicated by the 
following claims. 
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What is claimed is: 

1 . A material for packaging grease, fet or oil-containing substances, wherein the 
material comprises: 

a. a grease, fat or oil permeable substrate suitable for use as a packaging 
material, wherein the substrate has an inner and an outk surface; 

b. a dark colored layer comprising a dark colorant and having an inner and an 
outer surfece, wherein the dark colored layer is optionally applied f/om a 
sohition comprising a dark colorant, and wherein the infier surface of the 
daric colored layer is disposed proximal to the outer surface of the substrate; 
and 



2. 



c. 



a ligiht colored layer having an iimer and an aater sunfece, wherein the light 
colored layer is appKed fiom a solution conqnasing a light colorant and 
wherein the inner surfece of the Ught colored layer is disposed proximal to 
the outer surfece of the dark colored Ij^e^ 

wherein one or more of the light colored or dark colorant-containing solutions 
each, independently, comprises a binder material at from about . 17 % to about 
60 % by weight of the respective colorant-containing solution, wherein the dark 
and light colored layers are selected to mask an aqipearance of grease, fet or oil 
staining on the packaging material, and wherein neither the dark colored layer 
nor the light colored layer comprises a nonrleafingmetaUic ink.' 

The packaging material of claim 1, wherein the inner surface of the Kght colored 
layer is adjacent to die outer surfece of the darfc ctrfored layo-. 

The packaging material of claim 1 , wherem the ramer surfece of the dark colored 
layer is adjacent to Ihe outer surfece of flie substi^. 

The packagmg material of claim 1, wherein the dark colorant comprises one or 
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more of: carbon black, raw sienna, burnt simna, burnt umber, chrome black, 
high purity furnace black, black azo dyes oar brown azo dyes. 

5. The packaging material of claim 1, wherein, the dark colorant comprises carbon 
black. 

6. The packaging material of claim 1 , whereini the light colorant comprises one or 
more of: titanium dioxide, calcium carbonate, calcium silicate, calcium sul&te, 
barimn sulfate, natural clay, synthetic clay, magnesium oxide, magnesium 
silicate, zinc carbonate, zinc oxide or plastic pigment. 

7. The packaging material of claim 1, wherein the light colorant comprises 
titanium dioxide. 

8. The packaging material of claim 1, wherein the dark colored layer is applied 
from the dark colorant-containing solution and the solution comprises from 
about 0.0 1 to about 20.0 % by weig^it of the dark colorant as measured by total 
weight of the solution. 

9. The packaging material of claim 1 » wherein tfie dark colored layer is applied 
from the dark colorant-contahiing solution and the solution comprises from 
about 0.25 to about 4.0 % by weight of Ifae dark colorant as measured by total 
weight of the solution. 

10. The packaging material of claim 1, wherein ihe light colorant-containing 
solution comprises from about 30 to about 90 % by weight of the light colorant 
as measured by total wei^t of the solution. 

1 1 . The packaging material of claim 1 , wherein Ihe light colorant-containing 
solution comprises from about 40 to about 80 % by weight of the light colorant 
as measured by total weight of the solution. 

12. The packaging material of claim 1 , wherein the substrate comprises one or more 
dark colored outer plys, thereby providing Ihe dark colored layer on Ihe outer 

44 



wo 02/053838 



PCT/USOl/50809 



13. 



14. 



surface of the subsfiate. 

The packaging material of claim 1 having a TAPPI brightness nmnber of from 
about 60 to about 90. 

The packaging material of claim 1. wherein the dark colored layer is applied 
from the dark coloianH;oiitaimng solution and &e solution further comprises a 
sizing agent, dark colored pigment and water. 

15. me packaging material of claim 14, wherein the siziig agent comprises starch. 

16. The.packaging material of claim 1. wherein the grease, fet or oil penneable 
substrate comprises ptqioboaid, paper or &bric. 

17. The packaging material of claim 1, wherein the grease, fat or oil penneable ^ 
substrate comprises piqserboaid. 



18. 



The packaging material of claim 17. wherein Ihe papeiboaid comprises one or 
moreb£ SBS. SUS or recycled paperboard. 



19. The packaging material of claim 1. wherein the packaging material is suitable 
for use in packaging of human food, animal food, dnigs or cosmetics. 

20. The packaging material of clann 1. wherein one or more of the dark or the light 
colorant-containing solutions each, independently, further comprise one or more 
ot. water, dispeisant, resin, suifectant, wettmg agent, defoamer, thickener, 
starch, preservative or antioxidant. 

21. The packagmg material of claim 1, wherein the bmder is present at from about 
20 to about 50 % by weight of the light or dark colorant-containmg solutions. 

22. The packaging material of claim 1, wherein the binder comprises one ormore of 
a naturally or synthetically derived binder. 

23. The packaging material of claim 1, wherein the binder comprises a latex 
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polymer and a protein. 

24. The packaging material of claim 23, wherein the ratio of latex polymer to 
protein is from about 2:1 to about 10:1. 

25. The packaging material of claim 1 , further comprising a printed layer adjacent 
to the outer surface of Ifae light colored layer. 

26. An article prepared ficnn the packaging material of claim 1 . 

27. The article of claim 26, wherein the article further comprises a consumer good. 

28. ^ The article of claim 26 in the form of a map, pQuchy4?ag, box, cup^-tray^tetej 

can, tube or bottle. 

The article of claim 26L, further comprising a food material comprising one or 
more o£ sweets, chocolate, confectionery, pastries, biscuits, dairy products, 
powdery foodstuffs, frozen food, fresh and semipreserved foods, pet food, or 
carryout foods. 

The article of claim 26, further comprising a non-food material comprising one 
or more of: cosmetics, toiletries, pharmaceuticals, cigarettes, detergents, textiles, 
toys, games, tools, household ^liances, pesticides, fertilizers, hobby items, 
paper products, cassettes, record sleeves, or auto parts. 

* A material for packagmg grease, fat or oil-containing substances, wherein the 
material comprises: 

a. a grease, fat or oil pemieable substrate suitable for use as a packaging 
material, wherein iStse substrate has an inner and an outer surface; 

b. a dark colored layer comprismg a dark colorant and having an inner and an 
outer surface, whecBin the dark colored layer is optionally applied from a 
compositioii compiising a dark colorant, and wherein the iimer surface of 
the dark colored layer is disposed proximal to the outer surfece of the 
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substrate; and 

c. a light colored layer having an inner and an outer surface, wherein the li^t 
colored layer is applied from a composition comprising a light colorant and 
one or more of: polyethylene, polypropylene, polyester, polystyrene, or 
halogenated or non-halogenated vinyl polymer, and wherein flie inner 
suifece of the light colored layer is disposed proximal to the outer surface of 
the dark colored layar; 

wherein the dark and light colored layers are selected to mask an appearance of 
grease, fat or oil staining on the packaging material, and wherein neither the 
dark colored layer nor the light colored layer comprises a non-leafing metaUic 
ink. 

32. The packaging material of claim 31, wherein the dark colored layer is applied 
from the dark colorant-containing comiK)sition and the dark and light colored 
compositions each, independently, comprise from about 5 to about 40 % 
colorant as measured by the total weight of each colored conqjosition. 

33. The packaging material of claim 31, wherein the dark colored layer is appUed 
from flie dark colorant-containing composition and the composition comprises 
one or more of: polyethylene, polypropylene, polyester, polystyrene, or 
halogenated or non-halogmated vinyl polymer. 

34. An article prepared from the packaging material of claim 3 1 . 

35. The article of claim 34 in the form of a wrap, pouch, bag, box, cup, tray, platc^ 
can, tube or botfle. 

36. The article of claim 34 further comprising a consumer good. 

37. The article of claim 34 further comprising a food material comprising one or 
more of: sweets, chocolate, confectionery, pastries, biscuits, dairy products. 
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powdery foodstuf&» frozen food, fresh and semipreserved foods, pet food, or 
carryout foods. 

38. The article of claim 34 further comprising a non-food material comprising one 
or more of: cosmetics, toiletries, pharmaceuticals, cigarettes, detergents, textiles, 
toys, games, tools, household appliances, pesticides, fertilizers, hobby items, 

paper products, cassettes, record sleeves, or auto parts. 

* . " ■ • • . 

39. A material for packaging grease, fat or oil-containing substances, wherein the 
material comprises: 

t a. a grease, fat or oil pemieable substrate suitable for use as a packaging 
material, wherein fhe substrate has an inner and an outer sur&ce; 

b. ^ dark colored layer comprising a dark colorant and having an inner and an 
outer surface, whCTein the dark colored layer is optionally applied ftoin a 
solution comprising a dark colorant, and wherein the inner surface of the 
dark colored lay« is disposed proximal to the outer surface of the substrate; 
iaiid 

c. a light colored layer having an inner and an outer surfece, wherein the light 
colored layer is £^lied from a solution comprising a light colorant, and 
wherein the inner surface of the light colored layer is disposed proximal to 
the outer sur&ce of the dark colored layer, 

wherein one or more of the light colored or dark coloiant-containing solutions 
each, independently, comprises a binder material at from about 17 % to about 
60 % by weight of the respective colorant containing solution, wherein tke dark 
and light colored layecs are selected to mask an appearance of grease, fet or oil 
staining on the packaging material, and wherein both the dark colorant and light 
colorant containing solutions are aqueous. 



40. The packaging material of claim 39, whereni neiflier the dark colored layer 
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the light colored layer comprises a non-leafing metallic ink. 

41 , The packaging material of claim 39, wherein the dark colored laryer is applied 
from the dark colorant-containing solution and tiie solution con^srises a sizing 
agent, dark colored pigment and water. 

42. The packaging material of claim 39, wherein the sizing agent coxmprises starch. 

■ 43. The packaging material of claim 39, wherein the- grease, fet or oil permeable 
substrate comprises paperboard, paper or fabric. 

* 44. The packaging material of claim 43, wherein fh6 ^substrate compEises 

paperboard comprising one or more of: SBS, SUS or recycled pa^perboard. 

^45* The packaging material of claim 39; wherein the packaging mateoial is suitable 
for use in packaging human food, animal food, drugs or cosmetics. 

46. The packaging material of claim 39, wherein the bind^ comprises one or more 
of: a naturally or a synthetically derived binder. ' 

, 47. The packaging material of claim 39, wherein the' binder comprise a latex 
polymer and a protein. 

48. The packaging material of claim 47, wherein the ratio of latex poJymer to 
protein is from about 2:1 to about 10:1. 

49. An article prepared from the packaging material of claim 39. 

50. The article of claim 49, in the form of a wrap, pouch, bag, box, cnp, tray, plate, 
can, tube or botde. 

51. The article of claim 49 further comprising a consumer good. 

52. The article of claim 49 further comprising a food material coufipxasing one or 
more of: sweets, chocolate, confectionery, pastries, biscuits, daisy products, 
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powdery foodstuffs, frozen food, fresh and sexnipxeserved foods, pet food, or 
carryout foods. 

53. The article of claim 49 further comprising a non-fiK)d matmal comprising one 
or more of: cosmetics, toiletries, pharmaceuticals, cigarettes, detergents, textiles, 
toys, games, tools, household appliances, pesticides, fertilizers, hobby items, 
paper products, cassettes, record sleeves, or auto parts. 

54. A method of making a packaging material that masks grease, fat or oil 
permeation in a grease, &t or oil permeable packaging material comprising the 
steps of: 

a. providing a grease, fat or oil permeable substrate suitable for use as a 
packaging material, wherein the substrate has an inner and an outer sur&ce; 

b. selecting a dark colored layer having an inner and an omter surface and a 
light colored layer having an iimer and an out^- siuiace;, wherein the layers 
are together suitable for masking an appearance of a grease, fat or oil 
permeation on the packaging material; 

c. applying the dark colored layer proximal to the outer SBT&ce of the 
substrate, wherein the dark colored layer is optionally aqpplied from a 
solution comprising a dark colorant; and 

d. applying the light colored layer proximal to the outer surface of the dark 
colored layer, wherein the light colored layer is applied from a solution 
comprising a light colorant; 

wherein one or more of the dark or light colorant-containix^ solutions each, 
independently, comprises a binder material at from about 17 % to about 60 % 
by weight as measured by weight of the respective solution, and wherein neither 
the dark colored layer nor the Ught colored layer comprises a non-leafing 
metallic ink. 
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55 . The method of claim 54, wherein the ixmet sur&ce of the dark colored layer is 
adjacent to the outer surface of the substrate. 

- 56. The method of claim 54, wherein the inner sur&ceoftiie light colored layer is 
adjacent to the outer surface of the daik colored layer. 

- 57. The method of claim 54, wherein the dark oolorant comprises one or more of: 
carbon black, raw sieima, burnt sienna, burnt umber, chrome black, high purity 
furnace black, black azo dyes or brown azso dyes. 

• ■ - 58. The method of claim 54, wherein the daifc oolorant comprises carfjon black. 

59. The method of claim 54, wherein the light oolorant comprises one or more of: 
titaniimi dioxide, calcium carbonate^ calcium silicate, calciinn satEit6, barium 
sul&te, natural clay, synthetic clay , magnedmn oxide, magnesium silicate, zinc 
carbonate, zmc oxide or plastic jngment. 

60. The method of claim 54, wherein the light colorant comprises titaiiium dioxide. 

61 . The method of claim 54, wherein the dark colored layer is appli$^ troin the dark 
colorant-containing solution and tiie solution comprises from about OJOl to 
about 20.0 % by weight of the daik colorant as measured by total weight of the 
solution. 

, 62. The method of claim 54, wherein the dark colored layer is applied from the dark 
colorant-containing solution and fte solution comprises from about 0.25 to 
about 4.0 % by weight of the daA coloraiat as measured by total weight of tiie 
solution 

63 . The method of claim 54, wherein the light colorant-containing solution 
comprises from about 30 to about 90 % by weight of the light colorant as 
measured by total weigjit of the solution. 
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64. The method of claim 54, wherein the light coloiant-containing solution 
comprises from about 40 to about 80 % by weight of the light colorant as 
measured by total weight of the solution. 

65. The method of claim 54 having a TAPPI brightness number of from about 60 to 
about 90. 

66. The method of claim 54, whoein the dark colored layer is applied from the dark 
colorant-containing solution and the sohition frirther comprises a sizing agent, 
daik colored pigment and water. 

67- The method of claim 66, wheiein th© sizmg agent comprises rStarch. 

68. The method of claim 54, wh«ein the grease, fet or oil permeable substrate 
comprises paperboard, paper or fabric. 

69. The method of claim 54, wherein the grease, fet or oil permeable substrate 
comprises paperboard. 

70. The method of claim 69, wherein the paperboard comprises one or more of: 
SBS, SUS or recycled paperboard. 

71 - The mefliod of claim .54, wherein tfie packaging material is suitable for use in 
packaging human food, sadmal food, dmgs or cosmetics. 

72. The metiiod of claim 54 furOier comprising the step of forming the packaging 
material into a wrap, pouch, bag, box, cup, tray, plate, can, tube or bottle, 
thereby forming an article. 

73. The method of claim 72, further comprising the step of including a packaged 
material in the article, wherein the pa«)kaged material comprises one or mote of: 
sweets, chocolate, confectionery, pastries, biscuits, dairy products, powdery 
foodstuffs, frozen food, fresh and serEaipreserved foods, pet food, carryout foods, 
cosmetics, toiletries, pharmaceuticals^, cigarettes, detergrats, textiles, toys, 
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games, tools, household appliances, pesticides, fertilizer, hobby items, paper 
products^ cassettes, mord sleeves, or auto parts. 

74. The method of claim 54, wherein one or more of the dark colored layer and the 
light colciied layers each, independently, comprises one or mote of: water, 
dispersant, resin, suE&ctant, wetting agrat, defoamer, thickener, starch, 
preservative or antiooddant. 

75. The method of claim 54, wherein the binder comprises one or more of: a 
naturally or synthetically derived binder. 

76. The method of claim 54, wherein the binder comprises a latex poljoner and a 
protem. 

77. The method.of claim 76, wherein tfie ratio of Uitex polynier to protein is from 
about 2: 1 to about l(hl. 

78. The method of claim 54, further comprising applying a printed layer adjacent to 
the outer surface of fte light colored layer. 

79. A method for masking grease, &t or oil staining on a packaging material, 
wherein the method comprises the steps of: 

(a) contacting the packaging material of claim 54 with a grease, fat or oil 
containing material. 

80. A method of making a packaging material that masks grease and oil permeation 
in a grease, fat or oil packaging material, comprising the steps of: 

a. providing a grease, M or oil permeable substrate having an inne^ 
outer .surface, wherein the substrate is suitable for use as a packaging 
material; 

b. selecting a dark colored layer having an inner and an outer surface and a 
light colored layer having an inner and an outer surface, wherein the layers 
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are togetho* suitable for masking an appearance of grease, fat or oil 
permeation on the packaging material; 

c. extruding a composition comprising a dark colorant proximal to the outer 
surface of flie substrate, thereby providing the dark colored layer; and 

d. extruding, rather simultaneously or sequentially to step (c), a composition 
comprising a lig^t colorant proximal to the outer surface of Uie dark colored 
layer, thereby providing the light colored layer. 

81 . The method of claim 80, wherein the dark colored layer and light colored layer 
each, independently, comprises one or more of: polyethylene, polypropylene, 
polyester, polystyrene or halogenatad or non-halogenated vinyl polyma:. 

82. The method of claim 80, wherein the dark colored layer and the light colored 
layer each, indq>endently, comprise fix>m about 5 to about 40 % colorant as 
measured by total weight of each individual layer. 

83. The method of claim 80, wherein the light colored layer comprises one or more 
of: titanium du>xide, calciiun carbonate, calcium silicate, calcium sulfate, 
barium sulfate, natural clay, a synthetic clay, magnesium oxide, magnesium 
silicate, zinc carbonate or zinc oxide. 

84. The method of claim 80, wherein the light colored layer comprises titanium 
dioxide. 

85. The method of claim 80, wherein the substrate comprises paperboard 
comprising one or more of: SBS, SUS or recycled paperboard. 

86. The method of claim 80, wherein the packaging inaterial is suitable for use in 
packaging human food, animal food, drugs and cosmetics. 

87. The method of claim 80 further comprising forming the packaging material into 
a wrap, pouch, bag, box, cup, tray, plate, can, tube or bottle, thereby forming an 
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article. 

88. The method of claim 87 fiirfher comprising including a packaged material in ftie 
article comprising one or more of: sweets, chocolate, confectionery, pastries, 
biscuits, dairy products, powdery foodstuff, fiozen food, fresh and 
SCTupreserved foods, pet food, canyout foods, cosmetics, toiletries, 
pharmaceuticals, cigarettes, detergents, textiles, toys, games, tools, pesticides, 
fertilizers, household appliances, hobby items, paper products, cassettes, reconl 
sleeves, or auto parts. 

89. A method for masking the appearance of grease, fat or oil staining on a 
packaging material, wherein the method comprises: 

(a) contacting the packaging material of claim 80, with a grease, &t or oil 
containing material. 

90. A method for making a packaging material tbat masks grease, fet or oil 
permeation in a grease, fat or oil permeable packaging material, comprising the 
steps of: 

a. providing a grease, fat or oil permeable substrate having an outer surface 
and a dark coloied outer layer having an inner and an outer surface, wherein 
file substrate is suitable for use as a packaging material; and 

b . extru d ing a conq)osition compri s ing a light colorant pr oximri-to-tfaetntter 

surfitce of the dark colored outer lay^, thereby providing a light colored 
outer layer, 

wherein the dark colored layer and the light colored outer layer are selected 
so as to mask the appearance of grease, fat or oil staining on the packaging 
material, thereby providing a packaging material suitable for masking the 
appearance of girease, fat or oil on the material. 



91. 



The method of claim 90, wherein the dark colored outer layer is obtained by 
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extruding a composition comprising a dark colorant proximal to the outer 
surface of the substrate prior to the extrusion step. 

92. The method of claim 90, wherein the dark colored outer layer is obtained by 
applying a solution comprising a dark colorant to the outer surface of the 
substrate prior to the extrusion step. 

The method of claim 90, wherein the dark colored outer surface is obtained by 
placing a dark colored paper or fiibric layer on the outer sur&ce of the substrate 
prior to the extrusion step. 

The method of claim 90, wherein the dark colored outer surface is obtained by 
including one or more dark colored plys in the outer surface of the substrate 
prior to the extrusion step. 

A method for masking grease, fat or oil staining on a packaging material 
method, wherein the method comprises: 

a. contactmgthepackagingmaterialof claim 90 with a grease, fat or oil 
containing material. 

96. A method for making a material for masking grease and oil permeation in a 
grease, fat or oil permeable, substrate, comprising the steps of: 

a. providing a grease, fat or oil permeable substrate having an iimer and an 
outer surface, wherein the substrate is suitable for use as a packaging 
material; 

b. selecting a dark colored layer and a light colored layer wherein the layers are 
together suitable for masking grease, fat or oil permeation in the substrate; 

c. extruding either simultaneously or sequentially a composition comprising a 
dark colorant and a composition comprising a light colorant, thereby 
forming a laminate material having an inner and an outer surfece, wherein 
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the Kght colored layer fonns the outer surfeoe of the laminate material and 
the dark colored layer forms the inner surface of the laminate material; 

d. applying the inner surfece of the laminate material to tiie outer surfece of ftie 
substrate, 

thereby providing a packaging material suitable for masking the appearance 
of grease, fat or oil on the material. 

A method for masking grease, fat or oil staining tm a packaging material, 
wherein the method comprises: 

a. contacting flie packaging material of claim 96, with a grease, fat or oil 
containing material. 
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